THE ANNALS 

AMD 

MAGAZINE OF NATURAL HISTORY, 

m 



1NCLU9INO 



ZOOLOGY, BOTANY, and GEOLOGY. 



(bBIIIO a CONTIMUATIOII or m * AHHALt * C0M8lltB» WITH LOODON AND 
GHAMESWOETh'* 'MAOASIMBOF natural aitTORT.*) 



CONOUOTBD BY 

PBIDEAUX JOHN SELBY, Bsq., 
CHARLES C. BABINGTON, Esq., M.A., P.R.S., F.L.S., P.G.S., 
JOHN EDW ARD GRAY, Ph.D., F.R.S., F.L.S., V.P.Z.S. &c., . 
ARTHUR H£NFE£Y,F.B.S^F.L.S.,Frof.Bot.Kiiig'8Coil.IiOiid., 

AKD 

WILLIAM FHiiNCIS, Ph.D., F.L.8. 



VOL. III.— THIRD SERIES. 



LONDON: 
PRINTED AND PUBLISHED BY TAYLOR AND FRANCIS. 

SOLD at LONGMAN, BROWN, GREEN, LONGMANS, AND ROBERT*; SIMPKIN, MARSHALL, 
AND CO. i PirSR AND CO. ; BAILLtHB, RBOBNT STREET, AND PARIS : 

ilZARS, AND MACLACIILAN AND STEWART, EDlNHUROn I 
UODOES AND SMITH, DUBLIN : AND ASULU, BERLIN. 

1859. 



Digitized by Google 



•RECAP) I 



3 C^^O 



"Omnet ret craala nint divinx sapientiK etpotentiee testes, divitis fclicUaUt 

hnmana! :— cx harum iisii houitas Crcatoris; ex piilclirUndinc sapientia Domini; 
ex aconomiaii) coiiscrvatioiie, piopurlionc, rcnovatuuic, jwtmlifi niajestatis cliicet. 
Earuin Uuque itidagalio ab hoiuiiiibus sibirclicliK semper xstimata; k vcr£ eruditts 
•t Mpientibus Mmper exodta i maid doctif et l»ttlMirb eemper inimica fiut.*'-— 

IiIlfltJBOt. 



"Qaelque soit le principc dc In vie nnimnlc, U ne foutqu'ouvrir les yeux pour voir 
qu'clle est le cl»ef-d*ocuvre dc la Toute-puissancc, et le but auquel se rnpportent 
toutei set operations." — Brucknsr, Tkiorie du Systdme AHimai, LeyUen, 17C7. 



The sylvan powers 

Obey our sammons t from dieir deepest dells 

The Drjrads eoin^ and throw their garlands wild 

And odorous branches at OttrfSBCl ; the Nymphs 

That press with nimble step the mouniain thymp 

And purple Ijcath-flower come not empty-handed, 

But scatter round ten thousand forms minute 

Of velvet moss or lichen, torn from rock 

Or rifled oak or cavern deep : the Naiads too 

Quit their loved native stream, from whose smooth face 

They crop the lily, and each sedge and rush 

That drinl(8 the rippliiif; tide : tlie frozen poles, 

Where peril waits the bold adventurer's tread, 

The burning sands of Borneo and Cayenne, 

All, all to us unlock thdr secret stores 

And pay thoir cbeerftil tribute. 

J. Tatlor, Niomiehf I SI 8. 
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i>cr litora cpai^ite muicum, 

Naiadefl, et circOm vitreos contidito Tontea : 
Pollicc virginco tcncros hic carpitc dure* : 
Floribut et ptctuin, div», rcplctu cani«trum. 
At roa, o Nymphie Cratcrides, ite sub undM } 
Ite, recunrato variata corallia trunco 
Vetlite niu»cmi« c ru[)tliu«, et miht conchas 
Fcrte, D«m pelagi* et piogui coochylU •uooow** 

1ft PunktuU OkuutiltttU Bel* l« 



No. 13. JANUARY 1859. 



I. — On Fecundaiion in the two Vol voces, and their Specific 
Differences ] on Eiidorina, Spongilla, Astasia, Euglrna, and 
Cryptogieoa. By H. J. Ca&tsr^ E^., H.CiS. iiombay. 

[With a Plate.] 

When I found Eudonna elegam undergoing fecundation^ at 
the comxnenoemeiit of June last'i^^ it wis veij evident to me that 
I had obaerved the same kind of process in Vahox globator ; and 
on referring to my note-book, sKetches of it were found, under 
date of the 18th of August, 1855, with mention el the pool of 
water from which the specimens had been obtained. I there- 
fore then determined to watch for the return of this organism 
in the same pool when the month of August arrived, and, having 
done so, found it, as before-, at first in company and afterwards 
in separate colonies, in the same pool with V, stellatus, and both 
undergoing fecundation, but this time as early as the 5th of 
August. 

As soon as this was perceived, I followed the process as long 
as the colonies, which were rapidly being devoured by Rotatoria 
and Entomostracous Crustacea, lasted, and thus not only ob- 
served most of the facts connected with this process, but also 
sufficient to prove to me that the two Volvoces, which by Busk, 

* Annals, ser. 3. vol. ii. p. 237. 
Am. ^ Mag. N, Hist. Ser. 3. Vol. iii. 1 
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Wiiliamaon^j and Cohn have been considered bat one aad the 
same species^ are apeciiicalLy different. As, however, the opinions 
of the two former in this respect arc repeated by the latter, it 
uill be enough to cito here, in proof of this, the ronrhidiiifj^ 
paragraph of the extract** taken from Cohn's "Observations on 
the Oriranization and Reproduction of the Volvocinea-^" which 
runs as follows : — 

" He [Dr. F. Cohn] adds that there is no doubt that the 
Sphrerofnra Vnlvox of Ehri'uberg is a monoecious Volvoa: glohalor ; 
tliut his V, steUatas is the same V. yLobator filled with spiiiose 
or stellose spores ; and that F. aureus only differs from the com- 
mon Vohaat by having aoddentaUy smooth gpores.^' 

How the authors above mentioned arrived at inch conelofliona^ 
except from insuffieient means of j udging, I am ignorant ; for my 
own observations lead me to the very opposite result^ inasmuch 
as the differencea between Vohax gUbator and V. stellaiuB in 
their adult forms, in the component parts of these forms, in 
their course of development, in their mode of fecundation, and 
in the form of their resting-sporesj &c.> appear to mc to be so 
great, that there is not the least room left for even doubt about 
their being distinct sppeics. But, us tlie reader will of course 
not be content witli bare assertion against such hitrli mithority, 
1 shall briefly describe these Vohocinea under their respective 
heads, leaving him to contrast the differences, and by aid of 
the delineations of two which he will find arranged on opposite 
sides of n. I., thus form his own opinion of the truth of what I 
have stated. 

Vokax globator, £hr. PI. X. fig. 1. 

AAUt ,/Ww.—Spheriea]> or nearly so, ecmsisting of three 
generationa or fiuniiiea^ within one anothef,<— that i», the pwent 
Vokox, containing generally eight daughten^ in eadb of whkdi 
these are generally eight gtand-daughten^ all dMietlif viaiUe 
Daughters confined to the postnior thiee-lburths of the spihwtj 
the anterior fourth being empty. Progressing with the empty 
part forwards. Daughters rotating (this marks the adult form) 
m their capsules respectively, which are fixed to the internal 
periphery of the parent. Grand-daughters large and perceptible, 
motionless, and lixed to the internal peiipln ry of the daughters 
respectively. Peri|iiierai cells globular, biciiiated, 57-li^80ths 
of an inch in diameter. 

♦ Quart. Joum. Microscop. Sc. vol. i. pp. 39, 56. 

t Annals, sor. 2. vol, xix. p. l&J i tranuated £rom 'Comptea Rendmt,' 
Dec. 1, lN^6, ]). 1054. 

X Here I uiiuit mm the terms " daughters" and ^'grandHlaughtet^'' aad 
omit that of ''eell*^ as much ss potsible^ for perspicuity. 
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and on their Specific Dijjerence^, - - ^ 

' J>eMl[9Miwii#»-^The daughtier coiiflisto of in enUnrgemeni of 
one of the peripheral eella (Fl. L fig. 11 which thus projeeta 
into the interior of the parent; and aa it enlarges^ the ehloro* 
phyH and protoplasm together are seen to form an areolar stnic- 
tue arontifl the internal periphery of the cells (fig. 4), which 
goes on increasing in size, and the atarch-cells and chlorophyll 
increasing in number and quantity respectively, until a sudden 
re-arranjrcmont of the ponimic contents takes place, rtmI tlic 
whole is trausfonnfHl into a globe of peripheral cells. (Here is the 
great difference between thi«< and the following species : contrast 
^igs. 4 and 6 c.) Synchronuusiy with tins, the eilia are pro- 
duced; the pen[)hcial cells secrete a mucus around themselves 
which hardens into a thin pellicle, leavint? two distinct channels 
for each pair of eilia ; the pellicle thus hardening, the daughter 
aeparatea itaelf from the cell-wall of the peripheral cell (the im" 
mediate parent or bod)^ and hegina to rotate; after which, 
the periphend eeUa of the parent waate and periah, and tiie cap* 
aolea of the danghtera, which now alao contain the grand- 
danghtera or third family^ becoming decidnona at the same time 
(for theae capsulea are bat a part of the parent), the whole 
atmcture breaks down, and the young family, including the 
grand-daughtera^ which now become ''danghtera/' thns escapes. 
Hence the young Volvoces only contain one generation * (PL I. 
fig. 3). 

Fecwidation. — So?netirnfs, instead of the eiirlit (lannliterH ])n>- 
ducing eight iutd-daughters, and thns passing into the com- 
mon form above described, two, three, and not unfrequently nil 
of the eight daughter* may present an enlargement of thirty to 
fifty of their peripheral cells, indiseimuaately scattered over 
the posterior three- fouilhs of their spheres respectively (tig. 7). 
These cells, which are twice or thrice the size of the rest, and of 
a light yellowish-green colour while the daughtera remain within 
the parent, become atiU more enlarged and of a deep dark-green 
ctmir a diort time after they have been Hberated ; they alao 
then htoatob anfromded by a thickened capafaley which appeara 
to be alightly wmy in ita ontHne, and are, in aborts the iporca. 
Tfana we aee that the dangjiter here ia ^e alternating form, 

* Professor Williamson coosiders the mucus which forms the pellicle, 
Sfld nftiBUitely beeomet the edi-wall, to be secreted by the young peri- 
pheial esili after die devdepmeat of the eOia hat oommeDced (/. c. p. 64); 

aad I can see no other more reasonable way of areonntinj? for the fonn«- 
tion of the holes in the cell-wall for the ^attage of t!ic ciha than this. I 
incUnc to the theory wfaieb Tiews the primormal protoplaam or ntride as 
Ae OfgaBt and the cellulose or wall with whkfa it becomes covered the 

product ; and that the protoplasm may ;v;istc awaT by n^r or want of 
nourish ment, nf; it may alto iikcrease by the latter, but does not become 
coAverted iutu ctiluiose. 

1* 
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vnd ihti tbe prodnoet a wloek new lieotMncv a gm<U 
dmtg^ter Vdoix itaelf^ but ptoduoes anotbier oeUy whie^ in the 
end miy give rise to a new family or tiiird gnierlitioii tbcoogk 
the process of fecuadatioo. WJiether eaoh spore produces aie 
or many Volvoces, is a qaettioo whieb can onlf be desidad hf 
watching ita devctopment. 

Sometimesi on the other hand, instead of either of the forms 
just mentioned, one, two, three, or even all the eight dang^htcrs 
may present an enlargempnt of a far greater number of the peri- 
pheral cells, VIZ. upwards of one hundred, indiscriminately scat- 
tered over th(^ whole of their internal peripheries respectively. 
Mr. Bask states over two-thirds only (/. c. p. 33), and analogy is 
in his favour ; but 1 nould not detect this (fii^. 8). These cells 
niidcrgo dediijiliciiiive subdivision within the parent, untU their 
contents respectively pass into 128 (?) linear, ciliated segments, 
which axe nltiiiiately arranged vertically upon the same plsntoyiii 
lacufoolar, tabular gtoap, with thdr oilia upwairda j atid wiusa the 
'latter ate aufieiently developed, the group oseillates and rotates 
by their aid both upon its long* and short axis (fig. 10 a; i). 
^ese BSgmenta are^ in faet, the spermatozoidBj toch of whii^y 
i^en they separate, is observed to be linearj hocH-abaped, 
and colourless antmorly, where it is attenuated^ and greenish 
.posteriorly, provided with a pair of cilia which are attached "to 
the anterior extremity, and some distance behind them with an 
eye-spot (fig. 8d); their progression is vermicular from their 
extreme plasticity, and tliey keep up an incessant flagellating 
movement with their ciiia. As yet, I have novrr s( on any of 
these free in tlie daughter bcai'm«^ the spermatic cells when the 
former has been outside the parcnt ; nor have 1 ever seen them 
free under any cii cum tanccs, except once, in the old i^'olvox, 
when the daughter containing the spermatic cells from which 
they had been developed had been partly eaten up by llota- 
toria. 

This is the form of Volvox gbhator which has been odled 
£^A«rostra Vohnmhy Ehrenberg; and^ like the daughters bearing 
.the spore-cells^ it becomes liberated from the pai*ent before the 
niermatie cells attain their ultimate development^ that is^ before 
tne groups of spcrmatozoids become separated, not before they 
are f()rmed. It is worthy of remark, too, that the daughter 
bearing spermatic cells is never more than half the aiae of the 
spore - baring daughter, at least as far as my obseievations 
extend. 

Thus we have the spore-cells and the spermatic cells in dif- 
ferent dan_i!:hters ; and as I have never seen them together in the 
same daughter, nor the daughters respectively bearinp^ them in 
the same parent V0lvoa, out of some scores of instauces^ I can 
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4oiBrton» Q41ie# owiglnwioifc <faan lhat the two danglitm meat 
after* they ham- left tiuir Mpective ptmntBy fAetk, botii ike 

ripe ittxttudub* 

im, mdi«idh»b>tt>BipiDg the fftmpi of tbs Urttar sepMwfee, boMt 
£toiii4heir oapsuleB into th& cmntf of the deuhtei^ end Irom 
thence find their way out into the water, and then into the 
j«mfy tif Ae daughter bearing the 8|lefe*deUi^ where thqrbe- 
-•ome ineorporated with the latter. 

Hence Volvoar ghhntor wonld appear to be dioBcious, and not 
nii jiKKcious as stated by Uobu ; aud Sphrprosim Volvox not, strictly 
apeakmg, another form of Volvox globator, but the spermatic 
form. Cohn, considerinp:; Volvox fflubator and Volvox sifiHains 
the same species, has taken his feciuidatinj:^ character from the 
spermatic form of the latter, as will presently be seen. 
- It is strange that, while i have often met with free spcr- 
matozoids in the cavity of the spoore>bcaring daughter of Vokox 
Mbstm, X have mam. been able to find any in that of Vthm 
ghbtdar^ I have^ however, freqoently seen eoloarless, fdai- 
finnii> bioiUated ceUs in the lattar> each containing a large oil- 
globnle, whidi appealed to me to be the reBudnt of the nnem- 
pUiyed spermatozoids, as they have only been present when the 
apQsee had obtained their wavy^ characteristic capsule and had 
;beeQine of a deep-green colour (fig. 7 a), Again, the freqaeftt 
•proscBoe of ^miia in the daii^ter»of Voimm globaior beanng; 
Httpregnated spores^ and their absence in those of Vokox steU 
lahis, indicate the existence of some aperture or apertures either 
■prepared lor, or ])rodiirc*d by, the eiitraiirf nf the speruiatozoids. 
That such may exist \vith()iit dcslri tying the Volvox directly, is 
shown by the fact tliat liotatona make their way into the latter 
Without causmg them to pensh. 

Vokosf steUaitt8,Bbr. PI. 1. fig. 2. 

Adult /in».—61obular, slightly ovoid, consisting of three 
geuerations or fainilieB within one another; eontaining generally 
ei|^t daue^tera» in each of which there are generally eight 
grand^daoghters mdi$tmetly visible. Daughters coniined to the 
posterior three-fbarths of the spheroid, the anterior fourth being 
empty. Progressing with the empty end forwards. Daughters 
rotating (this marks the adult form here also) in their capsules 
xespeetivelyf which are fixed to the internal periphery of the 
patent. Grand-daughters small and indistinct, motionless^ and 
fixed to the internal periphery of the daughters respectivtly. 
Peripheral cells conical and biciliated, not uniciliated as tiL'uri d 
by Ehreuberg. Size, 59-1880thB of aa inch long aud 54- IbbOtha 
broad. 

. Developmeni. — The daug)hter cooai&ta of an enlargemeut of 
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tlie pcriplieTal wMeh thus projeoti into the intarior tiie 
parent, and begins to undergo dt^filieative snbdmsiott alnuNt 

immediately, that is, at the time when it does not exceed three 
times the diameter of the peripheral cells. (Here is the great 
point of difference between this and the dangfaters of FoAwr 
ffhbaior, to which I have alluded.) As the daughter increases 

in size, the duplicative subdivision goes on nntil a little before 
it has reached its full development, when the cilia begin to be 
developed, the pellicle hardens into tlie cell-wail, leaving holes 
for the cilia, as iH-lort; stated, and the yonng Volvoa;, thus be- 
coming separated imm its ca]Jhiile, begins to rotate, — when the 
parent Volvox, as well as the capsule, breakinor down, the daughter 
is liberated — though, as in Vulvox gluluiior, not before the next 
generation has become visible (PI. I. fig. 5). 

Fecundation. — Sometimes^ instead of the eight daughters pro-- 
dmnng eight grand^idanghtwa^ and thus passing into the eom- 
mon form just described, two, three, and not nnfrequently all 
the eight cuughters may preaent an enlargement of eighty to a 
•huidrad of their peripheral cells, indiseriminately scattered orer 
the posterior three-fourths of their spheres respectively (fig. 9). 
These cells, which are twice or thrice the size of the rest, and of a 
light yellowish-green ooloar while the daughters remain within the 
parent, become still more enlarged and of a deq)-grcen colour a 
short time after they havo left her ; but before this takes place 
to its full extent, four or more of them become larp:cr than the 
rest (tig. 9 h, b. b, b), and at the same time under^ro duplicative 
.subdi\'isioii until they have respectively passed into 128 (?) 
linear, ciliated segments, which arc ultimately arranged vertically 
upon the same plane, in a circular, tabular group, with their 
cilia upwards ; and when the latter arc bulticiently developed, 
the group oscillates and rotates by their aid, both upon its long 
and short axis (fig. 10 a, h). These are the spermatozoids, which, 
when fully dereloped, separate, burst throngh their eapsnle into 
the cavity of the daaghter-ceU, and spply themselves vigoroualy 
to the other cells, which are the spores, and with which, aeoord- 
ing to Cohn, they become incorporated. Saeh spcrmatoioid 
may now be observed to be linear, horn-shaped, kn^r than that 
of Vohox ghbator, with the attenuated part, which is eolonrleas, 
anteriorly, and the posterior part greenish from the presence of 
a little chlorophyll, — provided with two cilia, which are attached 
to the middle of the body, and, just opposite them, an eye-spot 
(fig. 9<^). Daring progression they have a vermicular motion, 
while their cilia float backwards ; and when upon the spore, their 
elongated beak keeps up ;ni incessant undulation, sometimes 
petting into that position which has induced Cohn to compare 
It to the neck of a swan ;^ but a fiearw similitude would be 
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tlik d/ofOf^ted Mp of tbe Infiuaoiiiim 7KipMfi». In active 
nragressioBi when ia the watar^ the dlia appear to be bnnight 

ibrwards. 

That these spermatozoids do enter the spores as Cohn has 
stated, may be reasooabiy inferred without actual demonstration; 
for thev may not only be seen to be contiiuiHlIy drap:£!;ing their 
plastic* bodies over thcni, and behaving in the luaiiiK r stated, 
but they never fornake them unless it be to go to anoi !iur spore j 
added to winch, tlie spinose development of the eapside of the 
impreg:natt;d spurcs (Hg. 9 c) may be observed to be proportion- 
ally developed as the spermatozoids remaining iu the cell are 
few or numerous. Hence V. tUUahis is monoecious. 

OfiMm<iMt»-^The fact id the dani^iter of F. globator not 
pttsmg into email cells nntil it has aniyed at more than the 
i-800ni of an inch in diameter, while that of V, HeUatm begins 
to nndeigo duplicative snbdivision when it is only l-ii700th of 
an inch in diameter (figs. 4 & 6), is snffieient alone for a specific 
difoeooe ; and when added to the difference in the form of the 
spenoatQloid and the mode of fecundation^ &c., there can be 
no longer any donbt abont these two Vokoeei being distinct 
species. 

MTiether the daughter of V, (jlohafor is undergoing crj^to- 
division during it<^ enlargement (lig. 1), and is thus finally pre- 
pared at onee to pass into the form of the young Voltmx wncn 
the time for so doing arrives, 1 cannot say; but if such should 
be the case, al I have already inferred, then we have apparently 
a similar instiiiice to that of the cell of Hydrodictyon, which, 
commencing from a ciliated gouidium with one starch-cell, goes 
on increasing in size^ in the quantity of its gonimic contents, 
and in the miiltiplieation of the stareh^eella and nuclei, until all 
at once the mass resolyes itself into a mnltitade of gonidiaj 
which, arrauging themselves head to tail and vUb vend, for the 
most part in threes, thus pass into the form of the young 
Water-net*. But if it be difficult to catch this point in Hydro- 
dUiyan (which is the case), where there is nothing to impede the 
view, I do not know how it will be seen in the daughter of VoU 
wug gUbator, where the chances of meeting with it must be still 
rarer, and the daughter always within the parent when this takes 
place. 

Mr. Busk, in identifying the two Volvoces, observes t) nt he 
has f'fen the "smooth and stellate globules'' together "on 
several occasions" (/. c. p. 32), which, hfid he been speak in j? of 
the common form of Volvox (jlobator, would have bcc u < 'jjiuismg ; 
but he happens to be alluding to the t.p ore-bearing daughter of 

* For a (lesoriptiou of thh, see A. Brauu\s * Eejiivcncsceuce iu Nature,* 
traa«kt«d by Prof. Utmircy, pp. 222, 260, Hay buc. Fubhcations. 
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V* steBaluig wbere it might have taken place £com some of the 
spores not having been impregnated, and thoa not §;etting the 
spinose capsule. Out of some hundreds of specimens of V. gh>* 
hator, I have only met with two instances in which the daughter- 
cells were imdergoing an irregular kind of du})licativc subdivi- 
sion something like that of V. sieliaius ; and these were m two 
specimens, vnch contamini; a single generation, where the hitter 
had been di>t'iibL'd in their development and ])!irtly destroyed 
by the prrsriu ( of Rotatoria, which thus seemtd to account for 
these abnunual forms. Nor have I ever seen the impreo^nated 
spores pa:»:> luLu liic ' matrass-furia mentioucd by Dr. Culiu 
(/. c.y. 

Eudorina eleyam, £hr« 

My first observations on Eudorina degans this year were made 
at the commencement of June, after which the deluging rains 
of the monsoon commenced, and arrested cvcn thinp: in the way 
of active a]jj:al cb-vclopmcnt until Anpru^t, wlicu the showers bc- 
cominir less frequent and le.ss powerful, and the sun reappearing 
for longer ])criods, I found Eudorina again in several places, 
and have thus been enabled to clear up, add to, and correct 
resiHctivclv what I have already stated of this ortranisui in 
my j)a[iei- on its fecundation. Had J, however, known that I 
sliould have had this opportunity again, after so short an inter- 
val, I should have deferred the publication of that paper untfl 
the present timej in order that these addenda might not have 
been required. 

In my description of the development of Eudorina^ I have 
alloded to the question how, in the " second stage/' the sixteen 
additional cells get their cilia through the external envelope^ and 
have inferred that the sixteen new cells either make channels 
for themselves, or the group comes forth from its parent-cell 
with the thirty-two cells fully formed. Later observations have 
shown mc that the hitter is the* case, and that this part of the 
dcvclo})ment takes place \\\ the manner already suggested in the 
development of Volvoa: j tliercforc there is one form of Eudorina 
ehfinns consisting of sixteen cells and anotlicr of thirfv-two 
celNj and the two do not pass into caeh other. This point has 
been determined bv my h:n inp: found tlie two varieties in two 
separate tanks about 200 yards aj)art, and not mixed in cither 
tank, although each tank swarnicd with its respective variety. 
Thus, in one, all the Evdorina in the " first stage " contained 
thirty- two cells, and again passed directly into the form of thirty- 
two groups with thirty-two cells in each group ; while in the 
other tank^ all in the ftrst stage contained sixteen cells, and they 

* Aimols, ser. 3. vol. ii. p. d37« 
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rsed direetljr ittt6 form of Bucteen groops ivHh sixteen cellft 
eieli''gffotep: ao that tlie number 33 is persistent in the 
former, slid 16-m the latter, whether of single cells or groups. 
Hence my ''first stage/' in the description to whifeh I have 
ailnded, should be the thirty-two- cell form, to a^e with the 
description of the " third stage/' which again shomd be termed 
the " seroTid stage for we now see that there Js no intermediate 
form : that whicli T have termed the "seeond stape/' then, should 
have this term changed tor f'ruudntiprf farm,^' ns this is n spe- 
cial development for the purpose, consisting more particuhu-iy of 
an enlargement of tlie thirty-two-cell Endorina, with the trans- 
formation of the contents of the four anterior celk onbj into 
spermatozoids. I have never found the sixteen-cell form pro- 
ducing anvthing like spermatozoids. 

Again^ 1 have stated that Eudorina pcrijilies in the second 
stage^ as we shall now call it> if the groups do not form new 
Bvd&rhue/* I have now found that the latter ia the caac^ and 
that this is the way in which this organism ia «o rapidly mui* 
tiplied. 

But this second stage, as it now stands, may be the Pandorma' 
form, as I have before stated, in both the sixteen- and thirty-two- 
cell varieties, in which the groups, though still consisting of 
sixteen and thirty-two cells respectively, obtain a tabular arrange- 
ment ; and here I am sure the Eudorina does end, though the 
next form into which they pass when liberated, viz. Gonium 
pectorale, Ehr., may, I think, be again rej)eated, in the trans- 
formation of the contents of each ceil of the Gonium again into 
a young Gonium ; at least, I once saw three cells in this eoudi- 
tinn united together, which seemed rather to belong to Gonium 
than to Eudorina : liuwever, for the most part, CJunium seems to 
break up and perish, which would therefore make this one ter- 
mination of the existence of tlie Eudorina, 

By the aid of a higher magnifying power, I have also been 
able to see' that each pair of cilia slightly diverge from eaeh 
other as they leave the cell, and thna pass througK the external 
envelope, not together, as I had formerly supposed^ but by 
sqiarate apertures, here as well as in the Fb/norme^, which 
separation mcreases with the sise of the organism, so that iu the 
larger forms there appears to be only one cilium to each cell, on 
account of the latter not coming into focus at the same time; 
and this is probably the explanation of Ehrcnberg having given 
maiiy of these forms only one cilium to their cells. 

In neither of the tanks to which I have alluded, nor anywhere 
else, have I met with the "fecundating forni'^ of Eudorina seen 
at the commencement of .Tone, so that that only a])pears to be 
the season for this development : but, as I have before stated. 
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tike JPffidbrlfui-fbnii irbksh Mb to thil of Qtmium is prodaoed 
1^ a segmentation ttmilar to that of the spennatocoid diiplk». 
ttve subdivision ; and this^ among the thul^^^two^l JMbfM> 
has Irequentlj^ passed into conical groups of spermatoeoids, so 
that the water of the tank in which this variety existed abouQ<kd 
in these proups, free and eliminated entire, and, it is worthy of 
nntire, stil! retaining respectivoly tlic effete eye-spot of the parent 
adlK'i iii;^ to one part of their circmnterenee— showing thnt the 
whole contents of the niotlier-c* 1 1 do not enter into the forma- 
tioii of her proireny. But the most remarkable thing presented 
by these groups was their pertinacious adherence, by means of 
their cilia, to the external envelopes of the entire Eudoi'vim, 
while, when the groups were brukeii up, tli( re was an equal 
amount of perseverance shown in the separate spermatozuid 
forma to incorporate themselvea with die single cells which had 
become Kberated, apparently from decomposition of die envelopea 
of the entire Eudiiffiut, — thna evincing that same impniee to 



to fecundate, as that which I have described under the notmal 
development of the spemntoioid for this purpose* 

Notwithstanding the resemblance of these epermatozoids to 
those produced intheiiomial devdopmenti they were neither so 
plastic nor so linear in their form, having a great tendency to pass 
from the original horn-like or elongated flask-h'kc sliape into that 
of n ronir;t! bicihated rrll. On the other hand, in the tank v hrrc 
the si\t( rii-co]l Eutiunna prevailed, thoiigli there was an equal 
amount of iV//?^/onnfl-dcvelopment, there was not a siiia;!*^ sper- 
inatn?:oid. Not one came umkr my observation, which seems to 
atiord another reason for inferring that, in this variety, sperma- 
tozoids are not developed. It is now also evident to me (as it 
seems to have been also to others), from the isolated state in 
which I have frequently seen the spermatic groups of Spharosira 
Vohox, as well as those just mentioned^ that^ in their more 
enlarged or expanded forms, they constitnte Ehrenberg's Syn* 
tfffpta, Symira, and Uroglena (tab« 8. figs. 7, 9-11). 

Lastly, in deseribhig tibe ceUs of Eudorina (/. e,), I haire called 
the starch-cells ''nudei/' the nucleus itself being undistinguish* 
able. Had I reflected a little, tliis mistake would not hafO 
occurred; but I was led into it by observing, in Ckkmiyducoccus, 
that the single spherical cell which it contains became elongated 
and divided previous to each division of the Chlamydococcus, in 
order that each division and subdivision might be provided with 
a cell of this kind, it is, therefore, an important organ in the 
vegetable cell, but, as with many other things, r-5c<i}irs particiiliu* 
attention until we come to study the cell in lU isulated and in- 
dependent iosm, when it is ixvmg tm a separate -being; thcn^ 
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vliiii every pait k rtdooed to mn^itnem wiUun otta littie iphere, 
aad the whole of this little sphere is wetched daring ita cmodo- 
mical operatMMUi the valne the different organs which it con* 
tiina beeomes most obvious. Thus, thia little cell^ which ia ao 
numerous in the cells of the larger Algse, seemed of so little iai^ 
port compared with the ''nucleus^' of the cell, that when I came 
to observe the most cnns])icuoua cell or organ in the single Algal 
cell underling diviaion provisionally for a Kubsrf|nrTit duplica- 
tion of this cdi, I could not help at first vieuuig it as the 
"nucleus;'^ but subsequently observing that this organ was in 
the midst of ch]ovo])bylI, which, ugam, wan most dmsoly arcu- 
iiiuluLed round Us margin, its t'requoiit and vanuljlt. plurality, 
and, above all, its becoming purpk by the addition of iodine, 
its identity with the atarch-cdl in the reticulate chlorophyll of 
(Edo^omum, in the green beadi of Sptrogyra, and in the greon 
layers of NUtlk, &c., became complete. 

To Om term cell/' or tttrick"' as it ia called by Nageli, how* 
ever^H ohl objeetsyobserving that it ia only a part of the prutuplMm 
(foloilied with chlorophyll) defined by a circular line whioi ''ia 
firmer than the internal portion/' and that it cannot be demon- 
strated to have a eeU-wall any more than '' a cheese/' — that Uiia 
is not enough to constitute a membrane, for it is indispensable 
to the notion of the latter that it forms.a layer definitely bounded 
on both sides/^ — and that "it ia by no means to be denied that 
a globular mas^^ of orirmiic Miibstanec may acquire a mcmbrauous 
coat, through a hardi ihhl' ol its outer layers, and become con- 
verted into a utricle m ilic uiamier stated by Nageli. But lor 
the application of this expres.si oii to be fittinir and adniissible, it 
is quite requisite that the said jn oeess should actually havt taken 
place, that a separation of envelope and contents sIkhiM liave 
occurred*. To dispute such high authority would, in ouc wlio 
haa not given his attention particmlarly to the subject, be not 
onfy unwiae bnt wrong, and to attend to deoKmitiate a mem- 
brane round the ''nneleoi^^ or ''atareh*ce]]/' while either i« 
freah and plaatic, and in active vital operation, I think, with 
Mohl, almoet impossiUe ; but when, from age, disease, or acci- 
dent, the contents of tlu ^Ugal cell become more or less de- 
vitaliied, then, I think, both the nncleuaf and atarch-cell will 
be found to be circumscribed by a membranous covering. With 
the "nucleus'' I have nothing to do here, and shall only observe, 
respecting the starch -cell, that in the green layer of Nitelluj as 
X have already %nKed and atatedj;^ the chlorophyll-diaka may 

* MoU, On the StracfeuTe of Chlorophyll, trsnslatsd liy Ph>f. Heaftcy, 
Annals, vol. xr. pi^ 322, 1855. 

t An^rxh, vol. xK-. p. 2r>, pi. 3. % n, 1857. 
X, AttuaW voL xvu. It. J04> pl« 8. figs. lb66. 
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toqaenHf be mii to he ia a pmmait bf eeMi]ie.«kiiiiel.<if 
4^fly<l>e not leal cens^Msording to Mcil'A:dBfiiuliQii)<«iliiolittli«s 
tibo inner aurface of the celWiklL of the mtemodei.'>' HKhctktr 
thiSBe 1^ mm ai^tions of a7pr9tOplidinic layer, I have not the 
mefUM by mc now to teat ; ^ but Ib^ multiply by division, Itkrtbfe 
•tireb^^jaU ot' Chlamydococcus,^., like the ''nackg»^>iB.<iimj 
instanees, and therefore like the plant-cell, — which, with the ap*- 
pcarance of a cell-like line of demarcation around them, givcfe 
them 60 much the character of a " cell/' that I question whf thrr 
this term (or that o'l" utricle") is not still better adapted for them 
than the tei'm clilorophyll-^rauule used by Mohl. It seems 
to me not at all impn)baitl(: that these cells may be parts of the 
plant-cell-contents, which hawi a pellicle over them that isolates 
them from the protopluiim, just as* much as the pciiicle on the 
surface of an Amceba would isolate it, if similarly situated^ and 
that this ])elUele may become evident by bevdieRkig as the pro- 
teplaim witbin it gradually periaboe* Hoirever> as befimn stated, 
I am iu>t prepared to go inte tbe matter further tban lor tiie 
purpose of oarieoting the error mentionedp end will tbenfoie 
'eondade by recommending a special study eif this organ to thooe 
mho would advance our knowledge of the v^etahk rvW. 

Turning to another subject, it might alao be iDeidentaUy oIh 
served here, tbet the itrawn discoloration of fresh water, arising 
from tbe presence of a multiplicity of Peridinea, to which I have 
bad occasion to allude in noticing the red discoloration of the 
fsea around the islaiul of 15ombay, which takes place from the 
same cause *, occurred m the tank whci e the sixteen-cell Kudo- 
rina was, to such a degree that in three weeks after then* liret 
appearance, viis. on the ]5th of August, they had so increp.sed 
by duphealiou, as not only to give the water a dark bioun 
colour, but to obscure the bottom where it was not moxc than a 
foot deep. 

As regards the Eudorina, they became scanty and disappeared^ 
aknost everywhere, by tbe end of Attguat. 

By & reference to my description of the "Ultimate )Slmctnrc 
of ^onyilla-\ y' it will be observed that I was not confident of 
the circular transparent area in the ^ampullaeeous sac" being 
im aperture, although it appeared to me, when sitaated on one 
side, to admit the particles of carmine into its interior. These, 
again, were evidently seen to be drawn in that direction by the 
presence of cilia, whose motion only became visible when the 
''ampuUaceouB sac'' was in the centre of the mieronoopic €dd, 

* Aimias,voUi«ii.i{dB,lt^ t AaiwK voLu.p»28» li^;. 
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Imagined li be a sac 
fpitk «.'ebeitlir iqHttliife in one ptttt, Mid w&'oiliB tibnlttDg m 
ttaiintiAlior ; «nd'Mi I hme given to ''ideal flectkm^ of it*. B«t 
seeptieiim «» to the Mlity of tins appateot spertoie eon* 
liivliigy I man grew som S^SmfUh ftom tho seea-liko bodi«i^ 
in«mlc3k&^iWy Mbfe^ and Wing ibund a very ibonraUe 

Esrtion fo^ observation, kept it under the nsleroscope whfle • 
ttle indigo was placed in the water, when I noticed that all 
the particles were taken up by the exterior parts of the " ampnl- 
iaceous sacs^^ in contact with which they came, throngh the 
carevict* that pxist between tlimi^ and none even appeared to e;o 
into their interior. I theretore interred that there really was 
no aperture in these "sacs/' and hence that the cilifi musst hv. 
outdide instead of inside them ; and bo persuaded am 1 oi thm 
•view now, that I would have, in the ideal section of the ampul- 
laccuusi f-ac to whicli I liave referi*ed, the cilia jilaccd outside, 
the ** cortical lajrer'^ removed, and the internal lining membrane 
dotended aCroi» the tfupposed aperture t th^s there would remain 
'B'tbmsparent, spheiKciM aac^ coated all over by e layer of mono* 
ciUated 'iaid'tmeUiaied qponge^oeUs, exwept at one part, where 
the eiroalar traaaparent am codatai and henoe all analogiea at 
H^ieh I have hinted^ between this aao and the atomaohal cavity 
4Df -tkeloweat 'Pxdypea^ ke,, eamiot now be permitted^ nor the 
trrm "ampnllaeeous sac'' retained. For the latter, that of 
^aphetical sac" might now be adopted ; but this is an inappro* 
priate appellation: ^'sponge-cell" would be better; bat then 
there are at least three kinds of Amoibous cells in Spongilla 
which nd^-ht }m so termed, viz. the monoeiliated and unciliated 
cells fonnnig the cortical p;jrt of the ^' spherical sac/' and the 
cells of the " investing nu'iubranc." Then there is the "seed- 
like body,"" which, again, is an iuappropnatc ternj, aiid the 
word "gemmule," much worse: "sporangium" would be bet- 
ter; and the transparent sacs which it contains, with their in- 
cluded granules (which pass into the monoeiliated and uiiCiliiiicd 
ceUs of each "spherical sac"), would respectively be more intel- 
ligibly named ^ apore-oelb'' and ''germs/' Yet none of thia- 
nomeadatm aounda aatisfaetorily, for the aimple reaaon that 
SpoiufiUa ia as much ammal aa vegetable^ and theiefore the 
nomendataie of neither kingdom anits it. 
■ . LatterJby, ainee I have directed my attention to the Vokowiem, 
theacr aeem to me to bear the grei^eat rescmblanoe to the apho> 
rical lacs of Spongilla ; and while we are still unacquainted with 
the mode of fecundation in this organism, it may not be alto- 
gether useless to conjecture that the fecundation might be also 
ttmilar; thus^ the spherical sac might become the sporangiamj 
^ • . . < • AbuaLi, toL u. pi. 1. fig. b, ld67. 
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and the sporo-cells arising from a namber of the cortical cells 
beeominir inipregiiatcd and projecting into the interior, as iu 
Volvoxy might thus altogotln r become sun-ounded by the sili- 
ceous cortical structure cnmmon to the f?]>orangia or seed-like 
bodies of Spojtf/iih, and bo iorm the sporangia. But this nhould 
have no other aitiiu nee than that of exciting a desire to j)ur«ue 
still further the hiblory of this hybrid organism, winch, though 
ab it WLic at the angle from which the two great organic king- 
doms diyerge^ and therefore assumed to be extremely simple in 
its omnisatioii and nwnomy, is mudi more eompliesied id 
both tmm the oommon theoTiBt would be indined to concetve* 
li mighty however, be obMmd^ that the spherioel aac is onlf 
l-540th^ while the adult Volvox is 1 • 33rd an ineh in diameter | 
but on a reiaranoe to M/N. Liebcrkuhn's description of the 
'^Bwarm-apore'' of Spongilla*, it wiU be observed that thia 
(whieh appeaia to me to be a development from the spherical sac^ 
and is also similarly coated with a layer of monociliated cells) 
can be seen vnth " the naked eye, being l-85th [65thj of am 
inch in length.^' 

Another point to which I have lately dirictLd ray attention 
again is the ciliated sponge-cells ; for, seeing that M. N. T/iebcr- 
knhn had discovered some which he considered "spermatokioa- 
like bodies t/' nud that they were not like those which I tlioncrht 
might be such:|:, I determined to test the monociliated body, 
which appeared to me most like a spermatozoou, by placing 
some indigo in the water with a small portion of hving Span^ 
ffUBm aele^ed Ibr the par pose, and then niealdng it up for view 
imder the microaeqpe, when, if these bodiea had taken in any 
portkm of the eolonring matter, I shoold oondnde that they 
wiara notspcrmateioids. 

Now there are monociliated cells of different mzcs in Span- 
gilla, some of which are now known to belong to the eortioal 
layer of the sjiherical sacs, and which I have already shown to 
take in eolonnng matter; bnt there is one in particular, which 
has two spines or ear-like points projecting backwards, one on each 
side of the root of the cilium (PI. I. fig. 12), and this was the kind 
whieh I first discovered and described; but, confounding it with 
ceils not possessing these spiiu s, because I then thought the spines 
might be accidental ])ro]<)nfj:ati<>ns of the sarcode, I did not give 
it this character; anvi ihe »iJio<jth ceils beiug largest, the size I 
gave for them of course exceeded that presented by tlie cell with 
spines, that is, being smallest where these j)arts arc smallest, 
whieh is in S, cinerea. In S, plumosa (fig. 12) it i^^ about the 

« Annals, v6L ivii. p.407» 18o6w f Annals, vol. zrii, p. 412, 1866^ 
X Aimsls, vol iiv«p«dd4, ]854« 
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l<*67IOdi of ail inch in diameter, and the cilium about four titMN 
tfiis lengthy while in 8, uiba it is a little Imb; but ita stnluog 
diaracter in all ia tlie preMnee of these spines. If any in parti- 
cular, it was this spiniferous monociUated cell which I thought 
might be the spermatozoid ; but on j)crforniing the experiment 
mentioned, 1 not only found it more or less charged with indigo 
in its isolated state, i\mt is, when torn from its connexions, but 
also saw it iiftcrward« tn situ, covering: in trreat plurality one of 
the sphtjricul sacs <»f a piece of iS^pvruftlla alba which had been 
broken up and ; lucctl under the microscope for obsei vaUuo (iig. 
13) ; so that Uas mouociliatcd tell cannot be considered a sper- 
matosoid*, while it evidently belongs to the cortical part of the 
aptouNU aaoi, m the cdla of this pifft only take in cmde nMiton 
nal ; and it m ciuioiw idto thai in all the Spongillmhsn (Bomhay) 
it ehonld have the same charaetera* 

HHieihef the iavger aoBoaliated •ponge<4!elli {ureaent theae 
two r^)ines anywhere abont theni> I cannot iay> any further than 
that, if they do exia^ I have never been aUe to discover them) 
eeiiainly I have seen many monociliated aponge<ceUa without 

The spiniferous, like the other monociliated sponge-cellsi 
present an oscillatory motion in progression, being driven for- 
HfWtd^ by the \iMdiUations of the cilium, which, closely as Sjxtnijilla 
approiifije« the vegetable kii)G:dom in many ref^peets, form a de- 
ouied difference, inaisiuuch as cilia for progi i ssion in the zoo- 
S{Mires ol the Alga;, &c., with which I am aec^uaiutcd are placed 
in front of these organisms, where, by a winp-iike motion, they 
dr«j^ the body to which they arc attached after tljcrn : on the 
animal side, however, the cihum of progression may be cither in 
£ront or behind ; thus, in Astasia liwpida, Duj., it is phtced in 
finmt^ as in E^igkMu 

As I have had occasion to mrntion Astasia liutpida here, I 
will take this opportunity of clearmg up, as well as 1 am ablc^ 
the confusion that exists respecting this genus. 

In the first place, although no two Infusoria can be more 
alike than Astasia limpida and Euglena when casually observed, 
as my description and deUneationa will showf^ yet the absence 
of dilorophyll and the presence of a stomachal cavity^ &c«j for 
the digestion of erode food in the former, and the presence of 
dyorophyll and absence of a stomachal cavity as well as of all 

* That is, wben it takes in food : I do not know what it might have 

been originally. Some AJf^ spennatosoids, if they do not become fccun- 
♦Intino- np-c nt«. evidently pass into n more nrlvnnced iaeok, whidi woaU 
upp^^ lu rt^quire oouriahment for iU development, 
t Amudii, voU Kviii. pi. 6. figs. 45-48, lj»6. 
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means of taking in erode food for digertion in the latter, are 
distiiicpisbing characters which at once place AsUuia limpida 
on the aniiDAly and Euglena on the vegetable side, reapectivelyy 
of the great organic kingdom; yet both Ehrenberg and Da« 
jardin have classed Astasia and Euglena together. 

In the next phce, the genera and species of Euglem are so 
numerous, that thrir family name should be "Euglcnia/' as 
Dujardin has given them (but not for the reason he has assigned), 
and not '^Astasica:/' as given by Elirenberg, particularly when the 
gmus Astasia is so imperfectly characterized by Ehreuberg with 
respect to Euglena, that I Ix^lieve, with Dujardin, his A. liama- 
lodes and A. inridis, in spite of the existence of the red eye- 
spot, ought to belong to the Eu^kna ; and the two others^ viz. 
jL,flatncan8 and A,pu9illa, if not identical, at leaat aie very 
nearly allied to Astana Umjnda*/^ 

But Ehrenberg has evidently described and figured Aftana 
Umpida under the name of T¥aehdm$ triekophonitf, of which, al- 
though capitate'^ in respect of the cilium, Dujar^ states that 
Ehrenberg himself observes that he could not sec this capitation 
in the same species when he afterwards examined it in finssia 
p.355), while Dujardin mentbns, in another place, that 
he suspects Ehrenberg of having described a species of his (Du- 
jardin's) Perancma " under the name of Trachelius irichophorrfR^' 
(p. 354). Thus Dujardin identities Traclielius trichop/wrus, Ehr., 
with his Perancma, whicli genus, together with his Astasia, he 
has made the first two genera of his family "Euglenia/' pre- 
mising, however, in his jiiclatory obscrvatiuus to tlie subject, 
that they, with the " Monadiens,^' so pass into each other, that 
^Oiic is liable to place in ditfercnt genera the different degrees 
of development of the same animar' (p. 3 19) ; and in his clas- 
sification, that Peranma and Astasia " are here grouped arti-> 
fidally and after insufficient characters'' (p. 356). Hence it 
will not be wondered at that I should have identified DraeheHiu 
inehophonu, which Dujardin considers a species of Peranema, 
with his Astasia limpida. Our respective representations do not 
exactly correspond^ probably for the same reason— that Dujardin 
had not been able to obtain sufficient characters, as he has stated, 
for describing this genus ; but he has described sufficient and 
drawn sufficient for me to make the identification to which I 
have alluded. 

Lastly, Dujardin, knowing the genus Perancma to take in 
crude food for nourishment, from his considering Traclielius 
trichoj)horwi a s])ccies of it (for he has also observed that, accord- 
ing to Ehrenberg, this Infusorium is "voracious"), has placed it 
and Astasia among his " Euglenia/' which, from the obvious 

* Uiftt. Nat. ties Zoophytes, p. 3db. t Ehreobeiig, tab. 32. fig. U. 
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dhtinlgmshrag ellanidm !ieiiwe«& AHmiM HmpUa and Bujfimm 
wIM I bftve given at the commeneement, is a mistake. Fiir 
tlie'p tt ^ po ae, t he re fi >r e, of fiirCher emendation> I would dso take 
away these two genera from the Ihigleniaiii^ and, transforring 
Ehrenberg^s name of " Aatasieie" to them, as well as hia gcntta 
" Astasia'' thus make a new family, which I know to have several 
fonn^ <!o nice the different species of Euglma, that they might 
be vipi^rd a'; the Eugloue of the animal kingdom, witliont ron- 
foiindmg them with the true Euglena, which evidently belong 
to the vegetable kingdom. 

• 

lla\iiig during the past year met with two freshwater species 
of Euglena which appear to me to be nndescribed^ I have named 
and charaeterixed them as follows 

Eugkna fiu^mm, n. ap. PI* 1. figs. 15 & 17* 

Short, thick, fostform, obtnse, of a rieh green oolonr, provided 
Willi a Kmg, delicate, tingle eilinm, which projects from a 
sUghtly bilabiate anterior extremity, a little behind which is 

the eye-spot, attached to the contracting vesicle. Nucleus 
centrtu, situated between the ends of two elonccated, refirac- 
tive, nndeated cells, which extend round the body equatorially. 
Tailless. Motion during progression oscillatory, and rotating 
on the longitudinal a\i<^. Length about l-700th, breadth 
ahnnt 1-11 00th of an mch. 
H(dt. f reshwater tanks in the island of Bombay. 

S^lmuC stmaiiSf n. sp. PI. I. fig. 16. 

Short, thick, ovoid, cylindrical, slightly narrowed anteriorly, of 
a rich green colour; provided with a long delieate ciHum, 
which projects from the notch of a slightly ]>ilal>i.ite anterior 
extremity; a little bchiud which is the eye-spot, attached to 
the contracting vesicle. Nucleus central^ between the ends of 
two wide, refractive, nndeated cells, which extend round the 
body cquatorially. Tail adhesive or snctorial (?), short, abont 
one-sixth part of the length of the bodv. Motion during 
progression oscillatory, and rotating on the Icmg axis of the 
body. Length 1-1 100th, breadth 1-1 800th of an inch. 

Hob* rreshwater tanks in the island of Bombay. 

ObB. These two Euglewe are remarkable for having that 
refimetive cell or organ which I have called the '^ghiir-cell " 
equatorial instead of longitudinal, as in Eugkna spirogyra, or 
single, and in the anterior lip, as in Crumenula iexia, kc,* 

* AnnaU, vol. xviii. p. 241. pi. /• fig- ^7, &C. 
Ann, ^ Mag, N, Hist. Ser. 3. Vol. iii. 2 
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C&TPTOOLSNA^ £hr. 

Oryptoglena angulosa, n, sp. PI. I. fig. 18 a, ft, c. 

Lorica coni]ncs:<?cd, oblong, angular, shield-shaped, transparent, 
round postrnoriy, square antoriorl}'', where it presents a short 
neck in the median line for tlie passage of the cilia; border 
thin, curled up posteriorly and anteriorly on opposite sides. 
Internal or erreen cell at some distance from the lorica, angular, 
lined with chl(n'o])li\ 11, provided with two cilia, which issue 
through the neck of the lorica ; two contractile vesicles at 
iheir base ; an eye-spot median and peripheral^ and one to 
four atarch-oella of a circular form. Swimming with its cilia 
forwards in an extremdy irregular line. Length of lorica 
l-1080th, and breadth l-1800th of an inch. 

Hob* Freshwater tanks in the island of Bombay. 

Ohs. When 1 observed this Cryptoglma, it was undergoing 
duplicate and quaternary division, when the lorica, which is ex- 
trc»nely angular at first, loses its asperity, beeomes smooth and 
widened laterally, till at last, the difision becoming complete, it 
splits into shrunken halves, which remain attached to the internal 
cell as in Cryptogkna lenHcuktris, but without the persistence of 
the cilia. 

With lefepenee to the incorporation of the spermatosoid with 
the spore of Cryptoglena lenikulam, described in my last paper''', 
I would here mention that I have since seen it take place fre> 
qaen% and most satisfactorily. 

EXPLANATION OF PLATE 1. 

N.B. Figs. 1. 2 & 7, 8, 9, are drawn on the scale of MOth to l-lB80tli 
of nn inch ; and 16 to 18 incluaivo oo the icsle of l-12th to l-5400th 

of an inch. 

1. Volvox glohatoTy adult form, containing daughters and grand- 
daughters; 57-]880ths of an inch in diameter: a, per^eral 
ecD more magnified. 

Vig, 2. Volvox stellatus, adult form, containing daughters and grand- 
daughters ; .'O-l^'^fHh'^ loTii^, nnd 5l-18S0th8 of an inch broad : 
a, peripheral cell (I am not sure, here, whether the external as 
well OS the internal cell ^ not conical; it is so m the young 
daughter- Fblfwr, fig. 6 c). 

J^. 3. Volvox globator, daughter of, some httle time after expulsion, and 
before the grent-graiid-<1nncrhters or fourth family have appcwed. 
To contrast with tig. b at same period. 
4. Ditto, daughter of fig. 3, greatly magnified, to show the retieulited 
foraoftfiegonimieoQiiteats; IS-MOOthsolantnchmdiaiiicter; 



* AnnsU, tor. 3. vol. ii. p. 249. 
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shows altD the ttwch-i^lla, vihnUang liMwniish granules in the 
retimlfir cavities, and marbled appearance of the chlorophyll and 
protoplasm. To contrast with tig. 6 d of the same size. 
fig. 6. Voho* gfdlaiusy daughter of, seme Httle time after eqwUioii, mil 
befiue the great-grand-deng^tera ot fwadk fiuoily beve eppttied. 
To contrast with fij?. ^■ 
Fig, 6. Ditto, daughter of ; more magnified view of the grand-daughter of 
fig. 2, 2-5400ths of an inch m diameter, to show that the gonimic 
eootents already present the first line of segmentation, while 
those of the graiid-daughter of V. ylobatnr (fig. 4) have reached 
18-5400th8 of an inch before transformation into distinct cells : 
a & 6f magnified view of the grand-daughter on the same scale — 
thus ahowing the relative nies of the niree fint tta^ of dupli- 
cative subdivision ; c, last stage of duplic at h e subdiviaion, nearly, 
before the fourth family appears, 18-54U0Uis of an tDch in dia- 
meter. To contrast with fig. 4. 
7« Fofeo» fflobator, spore-bearing daughter o^ aome time after expul- 
sion ; largest size seen 45-1880tha of an inch in diameter ; aporet 
3-lS80ths of an inch in diameter ''tlie whole tm mi Her of spores 
are not inserted here) : a, more magmheti view of spore after 
impregnation, showiug the irregular form of the capsule. 
FSg. 8. IKtto, apermBtic-Gell-bearing daughter of [Sphttrosira Vohom, 
Ehr.); largest size seen, 20- 1880th s of nn inch in diameter: 
<7, Hy>ermatic cells, 3-1880th8 of an inch in (liameter : the whole 
are not inserted here. Besides the spermatic and peripheral 
eells, there are alwaya several othen of intermediate aiie. bt fonn 
of sf>ennfttozoid. 2 to 2-5-5400th8 of an inch long. 

Fijf. 9, Voivox stellatus, daughter of, bearing spores and i?permatic cells 
together ; largest size 50-i880ths of an inch loi^ and 44-18d0tha 
broad ; spores 2 to 2*5-l880tlM of an indi in diameter: 6, b, b, b, 
spermatic eeUa, each 3-1880tha of an inch in diameter (neither 
all the spores nor all the spermatic cflls are inserted) ; c, more 
magnified view of spore, after impregnation, showing the stellose 
capsule, — ^thus still poiutiug out the tendency to the conical or 
fhrngatiMl form whieb exists in this species, in contradistinction 
to that of the other, which is globular or spherical; fcmaof 
spermatoroid, 2'3-5400ths of an inch long. 

J^^. 10. Spermatic ceil after the development of the s^ermatozoids, but 
before tbefaf aepar^ion, 3-l880tha of an inch m diameter ; this 
is the same in both specie : a shows a lateral view of the group, 
with the dark point representing the remains of the eye-spot of 
the parent j b, vertical view of same. 

Fig.U. Portion of peripheral cells from V. ttettaitu, showing that the 
daughter-eel^ a, is an enlargement of one of them. 

tig. IS. Spongilla plumosa, monociliaf l .! spinifci nns cell of, bearing por- 
tions of indigo ; 1 -6750th of an mch m diiuueter. 

J^. 13. S. alba, "spherical sac" of; l-385th of an inch in diameter: 
a, presenting a cortical portion of monocOiated, spuuferons, and 
by unciliated sponge-cells and grtinnlrs 

Wig, 14. Ditto, cortical portion of, consistiug of four mouodliated spini- 

^ tCTOVlS cells* 

Fig. 16. Euglena fusiformis, n. sp. ; 8-6400ths long, 5-6400th8 of an inch 
broad : a, a, "glair-cells h, contractile vesicle and eye-spot. 

^.16. E. zonallsy n. sp. ; 6-5100ths long, including tail: a, a, glair- 
cells ; Ik contractile vesicle and eye-spot. 

Fig. 17. £./usi/urmu, transverse section of, to show the icomlar poiitimi 
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of the "glair-cells'* and nneleut in both flpeeiat: a, a, ^mt* 

cells ; nncleus. 

Fig, 18. CryptoyLeiui anyuiosa, vertical view ; about 8-ii4(>()Uis of aa inch 
lone; tbowing eye-spot, ttarcIi-eeU, and double contmrting 
vencle : a, latml view, showing the irregularities of the lorica ; 
h, quatemnrj' division before separation ; c, ditto after sepamtion 
of the duighter-cells ; d, remams of old lorica; e, internal c«U 
of ditto. 



11. — On, the Cerastium pmnilum of Curtis. 
By Chablbs C. BabingtoNi F.B.S. &c. 

It is now many yean since a little CeragOum was noticed near 
Croydon by Mr. Diekson^ and a figure and description of it as 
C pumihan published in the beautiful ' Flora Londinenais' of 
Curtis. No Bnglish botanist seems to have had any practical 
knowledge of it nom that time to the present ; and scarcely any 
have seen specimens. As Smith (Eng Fl. ii. 331) considered it 
to be a variety of C. semidecandrum, it is clear that he can never 
have seen the plant ; for it is not to be supposed that he ooold 
overlook the great difference of their bracts and sepals. Withering 
(Bot. Arr. cd. 3. W5) simply quotes the remarks of Curtis. 
Abbot, who includes it in his ' Fl. Bedford.' (p. 102), and names 
as localities " Ampthill and Aspley," says nothing by means of 
which we may form an opinion ot the correctness of his nomen- 
clature ; and Smith, although quoting Abbot, docs not name 
those localities. Having obtained authentic sj)cciuicns of this 
little plant, I endeavoured, iu the year 1837, to remo\e some 
portion of this obscurity (Mag. Zool. & Bot. ii. 318), but without 
mnch success; for in Hooko^s 'Britisb Flora' (ed. 4), published 
in the course of the foDowing year^ although my paper is quoted, 
tbe C, pmmhm is placed as synonymous with C. semideeandnm, 
without the slightest mnark. 

In the sixth and seventh (Dr. Amott^s) editions of the same 
work| this plant is suspected to be "a pentandrous or carly- 
flowering state" of C, viscosum (C, triviale). It is manifest that 
the writer of that remark, which may be traced back to Mr. W. 
Wilson (Brit. Fl. ed. 1. 214), had never taken much notice of the 
young state of C. triviale, for it has a very slight resemblance to 
C. pumihim, and a very different kind of ])ubescence ; the latter 
is also one of the plants classed as Fur/aces by Fnes. It nst s 
from seed iu the early spring, and has shed its own seeds and 
died before (often long before) midsummer. C. trivmh is 
perennial, or at the very least biennial, and continues to tiower 
until the autumn is far advanced. My friend the Rev. W. W. 
Newbould has directed my attention to another very valuable 
distinction between C. pumihan and C triviale, which is found 
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in the petals. Those ot the latter hnvp a cmisiderable number 
of parallel longitudinal furrows on their upper surface ; and the 
substance of the petal is thickened under each furrow, so as to 
form a sci its of ribs beneath. C. pumilum totally wants these 
furrows and nbs, and has petals of equal thickness throughout. 
In liookei-'s VBotHuicai Miscellany' (lii. 117), Mr. W. Wilson 
remarks that the petals of C. semidecandrum are " striated or 
funowed." Uofortiinately, I have not the means of examiniDg 
fresh specimens of that plant, which, singular to say, is not 
common near Cambridge. Should this remark be confirmedj 
which bis great aecmncy renders probab^ ve are famished 
with another valuable character for tne distinction of Cptmdhim 
from C, semidecandrum. 

It is only when a fragment of C, triviale is compared with a 
stmiiariy imperfect specimen of C. pumilum that tlu y h;\ve much 
resemblance. In that case, the C. triviale has not the declining 
peduncles, nor usually (if ever) the gkindular pubesoenoe of C 
ftumilum. 

In the year 1851 (Bot. Gaz. iii. 1) I made a few remarks upon 
the C, puniilimi, and rrqncsted botanists to look for it. As no 
communication on the subject has reached me, I venttur ta con- 
clude that no one has found the plant. Before that date, I 
received from Mr. H. O. Stephens of Bristol (a most observant 
botanist) a specimen of what he believed to be the C. putnii^m, 
but which I then mistook for C. tetrandrum. He haa continued 
to think that it is C, pumilum, and having lately obtained, 
throBgh his kindness, a supply of living apecimens gathered on 
St. Yinoent's Bocka near Bristol, I now concur with him ; for, 
widi the aid of them, my acquaintance with the plant has beoome 
tolerably complete. 

On receiving these specimens, I took occasion to request my 
friend Mr. F.Townsend, a temporary resident at Tonjuay, to 
endeavour to discover the same species on the dry limestone 
hills of Devonshire. His saccess was almost immediate ; for in 
the course of a few days I received an abundance of excellent 
sj)eciuien8 from him. It there grows in company with Cernsfinm 
triviale, C. (/lomeratum, C. fptrandrum, and C. semidecandrum. 
By the middle of May, most of the j)lants of C. pumilum have 
ceas^ed flowering, many have shed their seeds, and all will very 
soon dry up and disappear. I have also received undoubted 
specimens of C. pumilum, which were gathered on Bembridge 
I)own, in the Isle of Wight, by Mr. A. G. More. 

As this plant is frequently met with on the opposite coast of 
Brittany, we may reasonably expect to find many stations for it 
in the south of England. It inhabits dry sandy and calcareous 
places. 
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O, pmrnilum (Gmt.) s fotiit oblongis, ^raeteis n^ierwribus herbaceis 

superiorihtts marr/we anffustissime scariosts, aepalis lanceolntis 
acutis marginibiis aiiOTstp scariosis, pedicellis fructiferis calyce 
subduplo longioribiL-. jfHtt'ntibus sed demum erectis apice recur- 
vatis, capsiila sursum curvat4i. 

C. pumilum, Curt. ! FL Lond. ii. t. 92 (fasc. vi. t. 30) (1 77S ). Bab. 

in Mag, Zool. and Jioi. ii. 318 ; Man. Br, Bot, ed. 4. ^uon 

Gren. et Godr. nec Bor.), 
a fflatbogom, FHesl Fl.Htdl 78(1817); Abo.ed. 1.51 (1817), 

A, 2. 132 ; Herb. Norm. iv. M. Koch, Syn. ed. 2. 133. Oren, 

et Godr. Fl. Fr. i. 2fi8. 
C. obscunim, Chaub. in St. Amana Fl. Agen* 180. t. 4 (1821). 

Bor» Fl. du Centre <le France, ed. 3. ill. 
C. litigiosum,DeXe?wmiaw.f^. (?a«. ii. 323(1828). Bor.hc.lW. 

Boot small, annual. Stem branching from the crown of the 
root ; central stem erect, often short, sometimes in weakly plants 
solitary; lateral stems pmstratr or ascending; lower part of all 
the stems purplish, nsnally uubranched. Leaves oblong, sessile, 
rather acute; radical leaves narrowed into a long haft, blnut. 
Panicles terminal, dichotomous with a liowtr in eaeli fork. 
Lower bracts leallike; upper ones snuiUer, aiul luwing a very 
narrow membranous margin (which is often ni\ isible without a 
strongly magnify lug glass). Peduncles short, ItugtLcniug as the 
fruit ripens so as to be about twice as long as it, curved at the 
top but becoming nearly, although not quite^ straight when the 
frtiit is ripe, declining from their base but ultimately erect. 
Flowers slightly open, 4-^-meron8. Sepals lanceolate^ the ed^ 
narrowly membranous in their upper half. Petals exoeeduig 
the calyx, although sometimes only in a slight degree, or even 
oceasionally falling short of it, bifid, not ribbed. Stamens 
5-10 ? Capsules a little exceeding the calvx, usually about half 
as long again as it, slightly curved upwards. Seeds small, red< 
dish, nearly round, covered with darker tubercles throughout. 
Stem, leaves, and sepals with the exception of their membranous 
edge, covered \Mth viscid L'lanrl-tipped hairs. 

Hub. Near Croydon, Surrey, Mr, Dickson (1778). Lizard 
Point, Cornwall, C. C, B, (1839). St. Vincent's Rocks near 
Bristol, Messrs. H, O. Stcpkem and G. H. K. Thwaites 
Torquay, Devon, Mr. F. Toumsend (1858). Bembridge Down, 
IsJe of Wight, Mr. A. G. xMore (1858). 

The branches of this plant are usually not more than ihvvv. or 
four inches in length, often shorter, and are prostrate through- 
out most of their lensrth ; the central stem is frequently very 
short, always j ioljably shorter than the branches. Sometimes 
there are uo branches, and then the whole plant consists of a 
simple upright stem eudmg in a forked panicle. 
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The C. Utiffios}im is not distiDguishable from the C. ohscunim'f 
tor the chief ditlerence is placed in the length of the petals, 
which is not constant. After an examination of specitnens and 
comparison of descriptions^ I have no doubt of their both being 
synuiiyinoTis with the C. glutino^um of Fries. Also, I have no 
doubt that they arc the phint intended by Dickson and Curtis 
when publishing the C, pumUvm, Fries tells us that he has 
nen iniieh taller individuals^ and therefore ohjecta to Ciirtif's 
name as bemg inapplicable^ and indeed thinks that Ins plant is 
not tlie same as that of the ' Flora Londinensis/ After exami- 
ning specimens receiTed ficom him, and those of Dickson, and 
the valuable packet sent by my friend Mr. Townsend, and many 
from France and Germany^ I believe that they are all of the 
same species. 

Curtis'snamey as being the oldest (1 778), most stand, although 
that of Fries is much the best. Fries named his plant in 1^17; 
the C. glufinoswn of Hnnib. and Kunth was published in 1823; 
if therefore Curtis's name should ultimately he rejected, that 
given by Fries has the next best claim to adoption. It applies 
well to all the English specimens which I have seen, and to 
most of those from the Continent. 



III. — On ilis Graptolites from the Silurian Shales of Dumfries- 
shire, with a descnplton of three new species. By William 
Caeruthers, F.R.P.S.B.* 

At the meeting of tlic British Association held at £dinbargh 
in July 1850, Prof. M*Coy read a Ust of the then known Grap- 
tdites of the south of Scotland. They amounted to fourteen 
species. My examination of the Graptolitic shales has been 
chiefly confined to those which occur in Dumfriesshire. In this 
district the tollo\Mtig (iraptoUtes, amounting to twenty-four 
species, have been found : — 

Baslaates peregrinnsy Batr. Bian Jksm, DobVa Uiul 
triangnlatnn, Horfet. 

This it a remavkaUy abundant fbfMil at Garple Linn. Ilayinff es»> 

mined a large number of specimens from this 1(H;Jitv, muTbecn 
unable to discover anything approacliing the tonn of (J. ^rthjwickii, 
I am satisfied that this is a distinct species, aud have consequently 
inserted it in this liit. 

GraptoUtes sasittarius, ham, Loekerbie. ^ 
— teiiiiia» Portl. Lockerbie, Dobb's Una, 
— — oouTOlutitit Hit, Lockerbie. 



* Read before the Boyal Physical Sodefy of Edinbiugh«A|iiaS38,^ 
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Graptolites Sedgwickii, Portl. Duff Kiiiiiel» Dobb'« Liim. 

millipeda, M*Coy. Lockerbie. 

lobifenu, M*Coy. Lockerbie. 

■ ' Nilssoni, Barr. liran Bum, Garple. 

Nicoli, Harkn. Ik lil Craig, Qlen Kill)* 

— — Becki, Bnrr. Bold Craig. 
Cladograp&us iiucaris, uuv. su. Ilartfell. 

Diplo&japstts rectangularis, ifCoy. I>obb't Umi, Haitfell, Lockerbie. 

— — foliaceus, Murch. Hartfell, Dobb's Linn. 

— folium, Hfv. Dobb's Linn, Bran Bani> HartfelL 
mucrouatuii, iiali. Ilartfell. 

— nodoBits, Harkn. Bran Bum. 
■ — - pennatus, Harkn. Duff Kinnel. 

teretiusctilus. Harkn. Qlen Kiln. 

bicoruis, Hall. Ilartfell. 

— - tricomis, nov. ap. Hartfell. 
IMdyinogra|wu8 sextans, Hall. Hartfell. 
- ■ ramcsus, Hull, Hartfell. 

— MofiatensiSj nov. sp. UartfeU. 

Cladognqtsus Ltmwru* 

Fragmenta of this fossil arc frequently mingled with the 
Diplograpsus foliaceus at Hartfell. It may ha?e been before 
noticed, and probably referred to some known apeciea aa a va- 

riety. Having obtained in thia locality a number of specimens 
in a thin bed, where it occurred in great abundance and almost 
alone, J am able to describe it as a distinct species. 

From a short and very slender base the zoophyte divides into 
two sterns^ each supporting the cells on their upper sides. 




Branches are given off at irregular distances from theae principal 

stems. Tlie length of the poh'pidom has been very great: one 
specimen 1 have been able to trace for iiearly three feet. The 
polypidotn 1ms hern formed of a flexible substfinee; for they are 
seldom iuiiiiJ lu jstraight lines, but irentrally in curves, or bent, 
without breaking, on thcmiicivee. The apptaiancc of this zoo- 
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phyte in its living state — ^its long graceful stem yielding to the 
motion of the water, and its ciown of tentacles occupying every 
cell, which were sufficiently removed to exhibit their individuality 
— most have been very beaatifol. 

The polypidom at its origin, near to the slender bascj is very 
narrow, being little more than a fine line; as it increases in 
length it increases in breadth, until it is fully two-tiitlis of a 
line broad. The rells arc very remote from eaeh other, and are, 
at tirst sight, liom the slight mdentatiou they make in the stem, 
scarcely perceptible, giving the Graptolite tlie a])pearanee as if it 
were a clear line. The mouth of the cell is straight and at right 
angles to the axis; it makes an indentation equal to about one- 
sixth of the breadth of the pulypidum. The number of cells in 
an inch is about eighteen. 

Diplograpsus tricornis. 

This !?prcios can be readily distinirnished by the three spines 
which adorn its base, and which are almost always preserved. 
The central spine is a continuation 
of the line of the axis ; it is shorter 
than the lateral ones. They gene- 
rally form a more or less acute 
angle with it, and are uever farther 
remov ed than to form a right angle ; 
oeeasionally they assume a graceful 
curve. The poly pidom is more slen- 
der than in D, foUaeeiUi wliich in 
general outline it aomewhat resem- 
bles. The axis is slender, and pro- 
duced beyond the other parts of 
the fossil. The cell-waUs are well 
marked, extending upwards from 
the axis to the boundary of the 
fossil. Each cell forms a rhonih 
whose outer border is slightly indented, giving; tlie boundary of 
the fossil a faintly serrated aspect. When the fossil is preserved 
so as to show the serratures, tlie spuics are so compressed that 
the central one is almost or altogether lost. W In n the spines 
are well preserved and in the position described, no traces of the 
individual cells are discoverable; the boundary of the fossil is 
an unbi*oken line*. 

This species is abundant in a thin bed at Hartfdl. 

* The len^'th of the polynidum is more vsrlable in this Graptolite than 
in any other I li ive gathered. A young form, as represented in the figure, 
is not uncommua. 
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Didymograpsus MojfaUnm. 

This is the most elegant of the British species of this genus. 
The base terminates in three distinct spinous processes. The 
zoophyte bifurcates from the 
base. The general appesnmoe 
is like the figure ; Of occasion- 
ally the lines fonn sn aente 
angle for about a miarter of 
an inch, then sndoenly ez.- 
pand in slight curves, iSmost 
at right a^es, for a short 
distance, when they again recur 
to their original direction. The 
branches are united for about 
a quarter of a line by a slight 
web, which in some specimens 
is terminated in a fine process 
of short length, taking the 
direction of a line bisecting the 
angle. The cells are arranged on the outer margins ; they are 
very remote^ and penetrate the jjolypidom to scarcely one-fourth 
of its breadth ; they form slight openings on th6 margin of the 
polypidom, first entering at a right angle, and then suddenly 
turning downwards. These openings are len g th e ned ovate 
pouches, answering ezactly in shape and aie to the cdl-serm* 
tuies of Uie margin. The number of cells in an inch is about 
twenty. Tlie biesdth of the polypidom is about two-thirds of 
a line. 

This species is found in the shales at Hartfell. 
The specific name is derived from the locality where it is 
found, which is in the neighbourhood of Moffist* 



IV. — List of Coleoptera received from Old Calabar, on the We$i 
Coast of Africa, By Andrew Mubrat, Edinburgh. 

[Continued from vol. ii. p. 349.] 

Hazpalids. 
Harpalvs, Latr. 
Subgen. Hypolithus, Dej. 
1, H. holosericeus, Dej. iv. p. 171. 

Fuscus, pubescens, subtilissimc rugosus ; thoracc subquadrato, 
anerulis posticis obtusis; clytris striatis; labro et auteunis 
tcistuccis; pedibus pallide tcstaceis. 

Lung. 4t\'-b liD., lat. liu. 
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3k iftif iDthift 

Kigro-pioeiUy mlniitidiiB; kbro, antennis, palpis pedibnsque 
iavo-teitacda ; capite polito^ impanctato ; thonice snbqua^ 
drato, testaceo-mai^guiatOj sapra suUim, antioe leviter pune* 
tatoy bast fortius et crebre aed ledter mgoso-pimctulato, 
ntrin^ue leviter impresso^ angolis obtnsiR et rotundatis ; ely- 
trie nigris, cyaneo-micantibna opacb, Btriatia^ intentitiii pla- 
nis, confertiiD punctatisj seeondo aerialiin remote punctate; 
eobtus cscruleo-micans. 

IiMig. 4^ lin.^ lat. 1| lin. 

One of the iridescent species. Piceous bkck^ aomewhat 
ahining^ most ao in front. Head smooth^ impunctate, with a 
pnnctuorm fovea on each aide between the antennte } labrum, 
antennae, and palpi testaceous yelloar. Thorax flattish, somewhat 
diorter than broad, subquadrate, narrowest and pretty deeply 
emarginate in front, with the sides moderately rnnndcd, most m 
in front and very slij^litly behind, truncate at the l);i=;e, anterior 
angles sliglitly projcctmp;', all the angles obtuse; pieeous, some- 
what slimmg, with the margins translucent and tcstaceo-fcrru- 
ginous, the anterior portion faintly punctate, the base more 
distinctly and somewhat rngosely punctate, slightly impressed 
on each side ; dorsal line faint, abbreviated both in front and 
behind ; the anterior semilunar arch well marked. Scutellum 
smaU^ impunetate and triangular. Elytra a little broader at 
fbdr base than the thorax, with their aidea parallel for tbree- 
fonrtbs of their length, slightly sinnate at the apex, above flat- 
tMi with a rather rapid descent at the sides; blacky rather 
opake and bright blue iridescent, atriated, the interstices flat 
(less so at the apex), doeely punctate, with the punctures occa- 
aionally running into each other, and with a scries of remote, 
deeper pnnctares on the inner side of the second stria, and also 
a series of yariolar punctures along the exterior margin, the 
reflexed margins concolorous. Under side blackish j)iceous with 
a bluish iridescence, paler in the centre and at the lunririTH of 
the segments and apex of the abdomen. Legs testaceous 
yellow. 

Wlien greasy, this species (as might be expected) loses its 
mdc^cuce. 

SioPBLUS, mihi. 

(From cno}'m]X6^, tacUuru, in allusion to the smallness (almost 
absence) of the ligula in the species on which I have founded 
the genus.) 

Mentuni prof\inde emarginatum, sine dente. Ligula minutis- 
sima angubtata, apice truncato. Paraglosssc tenuissimae, hgula 
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viz longiores baud in totum ad ligulam adhserentes, rotundato- 

truncatre. I^alporum articuli ultimi (praesertini labialium) 
panim tiimidi, ovn.lp>?, nd npicein ncuiniiiati. Maiiclil)ul;ie breves 
et arcu;it;('. Labrum subquadratum, antice paruni rotunda- 
turn. Caput antice parum depressurn, posticc vix rctractatum. 
Oculi prominentes. Autenuae satia tenues, liaud eapite cum 
thorace longiores; articulus secundiis crcteris brevior. Thorax 
subquadratus, antice emarginatiis, pu^Ucc jiaiuui angublatus. 
Elytra paruux curta^ subparallela, ad apicem sinuata, baud 
granulose punctata. Pedes mediocres ; tibias anteriores ez- 
teme mermes: maiibus, tanwam anteriaram quatuor primi 
articuli modice dilatati^ squamulorum tineis duabos aubtus 
parati ; articuli triaognlarea ; tarsi intermedii miolia dilatati* 
Corpus parum depressurn. 

It is with reluctance that I have introduced this new genns 
for tbe insigmficant species which follows ; but every attenipt to 
reconcile it with any genus yet established has lailecL If I had 
been reatricted to place it in a known geuus^ I think I would have 
given the preference to Harpahu proper^ where it might have 
taken its place among a crowd of other imperfectly examined 
species ; but it has no tooth to the mentuni, which the restrieted 
genus Harpalus has. The want of this tooth would carry us to 
Selawphorus, with which it has other affinities ; for it possesses 
in a faint degree the deeper punctures on the alternate inter- 
stices of the elytra, which are one of the distinguishing characters 
of that g:enn!>' ; these pimctiiri's here, however^ arc very faint, 
and want tlie impressive character of those in the true Sclenojyhort 
(althout;h some of these, such as S. paraUeius, Lee, have the 
puucturcs scarcely more observable than here). But what seems 
the most effectual bar to its adniis8iou among the Selenophori is 
the want of the Amuruid lorm which distinguishes them. It 
has more of the form of a true Harpalus or P/atymciopus, or 
rather something between them. It wants the granulose punc- 
tured texture of the elytra which so readily distinguishes the 
genus HypoUtha from its congeners, besides that the latter has 
a tooth to the mentum. The only remaining genus with which 
its affinities would allow me to place it is PUttymetopm; but in 
it the ligula is long and salient, and, besides, it has invariably 
the granulose pimctuation of the elytra of the Ihjpolithi : this 
species has nevertheless a good deal of the facies of Platymetopui^ 
although the anterior part of the head is not so much depressed 
as in that genus. 

1. Calabaricug, mhu 

Modice curtus, nigro-piccus, satis nitidtui^ supra neo-viresoens ; 
labro fcrrugtneu ; palpis, antennis pedibusque mfo-testaceis ; 
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eqnte Icvi, impmirtato ; thorace subquadrnto, pottioe levker 
rngoio-paDctato^ disco \m^n, anguste mfo-testaoeo trondaoente 
raarginato ; elytria alriatia, intentitiM Isvitume spmun punc- 
talatky 6^ etpnesertim 4** lerie e punetis remotit eviden- 
tioribus. 
Long. &-d| lin., lat. 1^-1^ lin. 

Somewhat tbort, pioeona black, rather shining, with a greenish 
hraaay virescence on the upper side, most distinct on the elytra, 
less so on the thorax, and not at all on the head. Head smootli, 
polished and impnnctate, epistome more or less distinctly marked 

off by a trnni^vorse line. Labrum fnrrnginoiis, darkest in the 
middle; aiiteniitc and palpi rufo-testaccous. Thorax depressed, 
subquadrate, slightly emarginate in front, sides J^ently rounded, 
posterior angles obtuse, with a minute lateral projecting tootli, 
occasioned by the meeting of a narrow niarjrinal beading wliieli 
runs along the sides and base; biduii uuirowly and posterior 
aiiglts broadly translucent rufo-testaccous, disk impunctate, 
dorsal line distinct^ reaching the anterior margin, but not the 
poeterior, anterior semflanar depteaaion very alightly and faintly 
mgose ; baaal portion of thorax finely rugoaoopunctate^ a very 
ahidlofr baaal oepfeaaion on eaeh aide. Scatellum ferragineo- 
pioeon8| impunctate. Elytra atriated, striae deepeat at baae and 
apea and imponctat^ interstices faintly punctate, fonr or five 
larget pnnetnzea on the second interstice ftom the sntare, aeveral 
akmiar punctures on the fourth interatioe^ and three or fonr on 
the aixth intoiatioe ; stria next the margin with several larger 
ponctares towards the base and apex, none in its middle portion: 
the alternate punctuation on the interstires above described is 
sometimes almost whfjlly wanting. Underside piceous ; breast 
and other central portions and apex of abdomen paler ; cpistenia 
sparingly punctate^ abdomen almost without punctuation. Legs 
testaceous. 

FliATTlfST0PU8j Dej, 

1. P. gramdosWf mihi. 

Nigro-piceus, pubesceiis, supra (prffisertim capite et tboraee) 
virescens : labro, palj)is jjedibusque tcstaccis ; antt uuis fuseis, 
basin versus pallidioribus ; capite et thorace crebre et fortiter 
punctatis ; thoracis angulis anticis acutis, posticis obtusis ; 
elytris striato-punetuUs, iuterstitiis Icviter granuloso-punctatis^ 
ad apicem valdc sinuatis. 

Long. 4 Un., lat. Ij- lin. 

Pubescent, piceous blad^, licad and tliorax vircscent. Elytra 
less so and more dull. Head depressed, densely and coarsely 
punctate^ without any ujarked depressions ; labrum ierrugiueo- 
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testaceouBy wider behind than in front; antenne Inaeous^ the 
basal joints testaceons; palpi testaoeoua; mandibles nearly 

straight, and projecting very slightly, giving a triangolar outline 
to the front of the lind« Thorax with anterior angles acute 
and posterior obtuse* ; sides with a narrow raised edge and 
slightly sinuate behind, coarsely punctate over the whole sur- 
face, dorsal line faintly observable on the disk^ and a consider* 
able elongate fovea near each of the posterior angles. Scutellum 
small, transverse and impunctate. £lytra punctate-striate, most 
closely aud deeply at the apex, the punctures in the striae small 
and closely placed together, the interstices flat and thickly co- 
vered with a fine granuiose punctuation; apex deeply cxcispd, ho 
much 80 as to remind one of the apex of the elytra in thu m ih^ 
Silpka sinuata. Under side pretty coarsely punctate, except uu 
the segments of the abdomen^ which are only finely punctate. 
Legs testaceous. 



y« — Further Gleanings in Britieh Conehology, 
By J« GwTN Jbfpbbts, Esq., F.R.S. 

[Continued from vol. ii. p. 133.] 
[With a Plate.] 

I LAST autumn paid a short visit to my friend Dr. Lukis at 

Guernsey, and through his kindness beoune better acquainted 
with the Moliusca of the Channel Isles ; and having received a 
consignment of Zetland shells from Mr. Barlee, and several valu* 
able communications from the Kev. Mr. Norman, Mr. Hyndmaa> 
^Ir. Lukis, Mr. Wm. Thompson, the Rev. Leonard Jenyns, 
Mrs. ColHngs, Mr. Wm. Clark, Mr. Alder, Mr. M'Andrew, 
Capt. Bedfordj Mr. Ikan, Mr. Pickering, Dr. Halley, Mr. Web- 
ster, and last, but not least, my zealous and able collaborateurs, 
Dr. Lukis and Mr. liarlee, I am enablt cl to make another contri- 
bution to British Conehology. Soiiit of the facts which I have 
thus collected, and now prcsciit to my readers, will 1 think be 
found to possess not a little interest in a geological as well as a 
conchological pdnt of view^ and to show the intimate connexion 
which exists between the two sciencesi while others have an 
important bearing on the difficult and unsettled question of 
geographical distribution. 
1 have also had opportunities of examining typical coUeetiona 

* In his synomiii of the characters of tliis r-rnus, Prof, Lacordaire 
(Genera, i. p. 301) has added a generic character to those given originally 
by the Connt Dejeaa, wUch I do not think wimoted, and which thould bo 
withdrawn, viz. tliat the posterior angles of the thorax are nmnded. They 
are usually obtuse, and somekiiiiM rounded, but not alivmyB so. 
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of MoDer and Morch from Greenland and of Lo?^ from Nor- 
way, in which nearly all the species (although sometimes dis- 
guised under different uamea from ours) are undistinguishahle 
from those of this eonntryi or arc at most only local varieties. 
I hare on another oocasion pointed out the hindrance caused to 
science, and especially to Paljeontological Geology, by the redu- 
plication of names for the same species ; and until the errors are 
rectitied and a complete concordance established, it is evident 
that any catalc^ues, from which the relative proportions of fossil 
and recent species are dedueetl, cannot be of much value. In 
another respect, too, snch catalogues are defective, viz. in as- 
suming that all the recent species which exist in any given area 
are nut also found in a fossil state. Such is the case with Vhi- 
lippi's catalogues (in his work ou the Sicilian Testacea and his 
papers in Wiegmmm's Arcbi?esX to which, although accurate to 
a eertain eitent, additions are continually heing mad^ so as 
msfterially to alter the relative pro^^rtbns. It is most probable 
that every species which he has described as now iohalnting the 
coasts of lower Italy will eventually be discovered to have also 
had its existence in the Tertiary epoch, and perhaps vice versd. 
The old adage " De non apparentibus et non eustentibus eadem 
est ratio'' surely does not apply to the science of Natural 
History. 

I will say a few words to the ^vny in which I believe many 
CTotic species have been mtroduced into collections and cata- 
lo^'ucs ot British shells. Whilst enioymg last autumn the 
hospitality of the Rev. Mr. and Mra. CoUings at the seigneurie 
in Serk, I witnessed, with a telescope from the tower, a scene 
which I sliali not soon forget. It was that of at least 200 ex- 
cuTdioriiats, who had lauded from Guernsey steamers on the 
little Isle of Uerm, and were busily engaged m picking up shells 
on the famous beach there, — some of them on their hands and 
knees, others in various recumbent attitudes, snd all provided 
with bags and baskets. I waa informed that most of the shdls 
so oolleeted were used in the manufacture of ornamental articles. 
These collectors were probably caxdess about the localities 
whence their specimens were procured ; and thus, from the mix- 
ture of native ahells with others from foreign countries of a more 
attractive form or colour, has arisen some of the confusion which 
exists in many collections purporting to be entirely of British 
species, For instance, in Mr. Macculloch's cabinet of shells from 
the Channel Isles, I obsen'ed some well-known West Indian 
species ^vhich had hem jn ocnred in the above manner. Some 
spurious species have doubtlLss also been foisted on conchologists 
by design as well as inadvertence. Maravigna (in his ' Mcinoires 
pour servir a i^Uistoire Naturelle de la Sicile states that he had 
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reason tu believe Philippi was in several in^^tanccs deceived by 
fislieruieu ; and in the ' History of the Bntish MolKisca ' it i« 
stated (as I beheve, with truth) that Montagu and Tartoii were 
often similarly misled. I do not thmk tliat many spurious spe- 
cies have been introduced by means of wrecked ships^ though 
perhaps a small percentage may be thus accounted for. Mr. 
Hyndman, in bis fieport last year to the British Association, of 
the proceedings of the Bel&st Dredging Committee, states that 
dead specimens of Cypraa moneta had been frequently found on 
the shore near Bangor, county Down, and he adds that there 
was a tradition that a ship engajged in the slave tmde was wrecked 
there. Such cases are, however, 1 apprehend, very rare. 

I am indebted to Dr. Lukis and Mrs. Collings for the accurate 
illustrations which accompany this paper ; the former as to the 
shells, and the latter as to the lingual ribands or " tongues of 
some f>f the Gastcropods. Tho representation of the hinge and 
teeth of Liimpsis pellucida, which is alto^rother only ^^^th of an 
inch in length, and of the tongue of Eiiomphaius mtidimmus, an 
animal scarcely half a line in diameter, may justly be reckoned 
among triumphs of microscopic art. 

Teredo Norvagica, Farbe§ fr Hani. Brit. MoU. vol. i. p. 66. 
Weymouth (Mr, TAon^^ion) ; m a log of wood at Pensanoe (Re9. 

Mr, Norman). 

T. m^potara, i. 77. Mr. Norman informs mc that ^Ir. Frederick 
Burton obtained this species last year, from wood thrown up near 
Newhaven. 

T. malleolus, i. 84. In cork, Falmouth (Rev. Mr. Norman), 
Pholas erispata, i. 114. Weymouth, by Mr. Metcalfe (JIfr. 
Thompson) i and Mr. Norman says that large valves, fully 3 inches 
in length, are frequently thrown up on the shore at Hunstanton b 

Norfolk. 

P. Candida, i. 117. In the decayed wood of a submarine forest at 
Hunstanton ; very abundant (Rev. Mr. Norman). 

Mya areuariu, i. 168. Weymouth, by Mr. Metcalfe (Mr. T/iomp- 
son). 

Sphsnia Binghami, i. 190. A shdl, sent by Professor Lov^n to 
Mr. Alder as " Mya Swaiii^onii," and forwarded by the latter to me 

for e3uimination, belongs to this species, and not to the young of 
Mya arenaria, which Turton described under the name of Sphenia 

Swaimoni. 

Nesera cuspidata, i. 195. Tiberi, in his recent pamphlet entitled 
<*De8crisiooe di alcuni nuovi Testacei viventi nel Mediterraneo,'* has 
separated the CorMa cMpidata of Philippi from our ordinary form, 
under the name of Xeara renovata. Both inhabit the Mediterra- 
nean. The first is thinner and more slender than the last, and it 
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ha» the rostrum much more produced; the posterior lateral tooth 

being simple in the right valve of the one, and double in that of the 
other. Brocchi, in hi'» * Conchiologia Fossile Snbapennina' (p. 515), 
mentions a specimen which had a primary as well as two lateral 
teeth. 

Thrada vOkMiiiseala, i. 224. Weymomh (Mr. Thompson). 

T. pubesoens^ i. 226. Wejmoath (Mr. l%ompson), 

T. distorta, i. 231. In rodt-pools at Amn, N.B.» and Bantij 

(Rev. Mr. ynrman). 

Dmr!nat:i trai;ili<?. i. 284. Mr. Tlnnnpson says he found a lire 
speciineu of lliia local shell at Weyniauth in 1855. 

TeUina pygtuaia, i. 29o. Ilerm {Rev. Mr. Norman) ; Guernsey 
(J. G. J.), 

SyDdosmya prUmatica, i. 321. Ghenuey (Rm, Mr. Narwm ft 
/. G. J.). 

S. tennis, i. 323. GueniMy (Mr. Edgar MaeeMoeh)i Seaford 
(Rep. Mr. ynrman). 

Scrobiciiiana piperata, i. 326. Weymuutli and Soutbport {Mr. 
Thompson) ; Hunstanton (Rev. Mr. ^Mrman). 

Enilia cartaaca, i. 341. Harm (Mr* MaeeuUoeh). 

Ajtarte ciebrieostata, i. 456. Forbes and Hanley distingoish this 
from A. sulcata by its having 30 or mora ribs, instead of from 20 
to .30, which the latter species pos^iesses, and 1)y " the posterior 
cessation" of thc^e ribs. I have recent '^perimens from Zetland 
which show 36 ribs, and others from Norway, wluch Mr. IVl*Andrew 
obtaiued and obligingly gave mc, bhuwuig mauy a^ 42 ribs ; but 
the namber of ribs Tariea much m spechnmis ftom different localities* 
as well as the oomparative want or cessation of them on the posterior 
tide, and I must confess that I cannot see more then a vanetsl dif- 
ference between the two so-called species. 

A. triangularis, i. 167. Clyde district (Rfii\ Mr. Norman). 

Cardium. The young of C. eehtnatui/if as well as of C. puncfatmn 
and other species, have a remarkable slenderncss and obiu|uity of 
ootline^ which in the adnlt becomes more portly, like 

" the Justice, 
In fair round belly with good capon lined." 

C. aculeatnm, ii. 4. Weymouth (Mr. Thompson). 
C. pimctatum. C. nodosum, ii. 22. Clyde district (Rev. Mr, 
Nomian). 

C. pygmeeum, ii. 29. Herm and Serk. 
C. papillosum. I iband a single valTe on the beach at Herm, 
within a few minutes of my visiting it ; so that it would appear not 

to be uncommon on that part of our coast. 

Claufiinn ( 'roulinensis. The largest individual I have of this spe- 
cies, and which came from the Shetlands, measures in length nearly 
one-eighth, and in breadth one-tenth, of an inch. In tresh and young 
spedbnens a minute spicnlum or horn-like process is seen to project 
from the right beak m a line with the shell. I should not be sur- 
prised if it proved to be the young of the Jmmu Sanii of I«0T6n» 

Aim.ifAi^.N,Bi9t. Ser.a. Fo/.iu. 8 
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which is not angulat^d like Cryptodon Jlexuosumy and has DO vestige 
of a tooth, although the shell is three times m large. 

Montaciit.i ferruginosa, ii. 72. Bantry {Rev. Mr, Norman). 

M. liitleiitnta, ii. 75. Hunstanton and Falmouth {Rev. Mr. Nor- 
man), To this species belongs a shell which was sent by Professor 
LoT^n to Mr. Alder, and forwarded by the latter to me for ezamina- 
tiOD, under the name of Meaodesma ex^umi" and it seems to 
agree with Loveu's description of the last-named species. 

^T. substriata, ii. 77. Weymouth (Mr. Thnmpmn). 

Kdlia lactea. Tellimya Incffft, Brown, HI. Hr. Couch, p. 106, 
pi. 42. f. 10, 11. K. suhoibiculariHf B. M. ii. 87. pi. 18. f. 9 (not 
9* or 9*^). K. lacieot Loven, p. 44. K. Cailltaudi, Redna in Joum. 
de Condi, t. vi. p. 340. pi. 12. f. 4, 5. I believe this is a distinet 
spedes from JT. tuborbicularis, being of a more ovate form, with the 
front margin somewhat compressed, and the form and position of 
the hinn^e, tootli, n!ul ligament beinir <lifforrnt. It maybe the vftriety 
noticed by Montairu. I hare given a ti'^ure uf the binc^e nnd teeth in 
"Fl. II. fig. 1, which may be compared with that of K. «uborl/ic%Uaris in 
the ' British Mollusca,' to show the distinction between them in this 
respect, the other figures in the same work admirably chaiaeteriaing 
their resjiective forms. This species is not so common as K, tmb- 
orbicularis ; but both of them occur together on all parts of our 
coast from the Thfinnel Isles to Zi'tl;Hifl. M. Cailliaiid of Nantes, 
who first discovered it in France, identitied mv shells as Ilecluz's 
species ; and I also found specimens this autumn on the coast of 
Normandy. Mr. M'Andrew has taken it cm the Atlantic coast of 
Spain ; and I have seen a specimen which was received by Mr. Aider 
mm Professor Lov6n as his JT. laetea. 

K. rubra, ii. 94. Wojrmonth (Mr. Thompson), 

Lepton squamosum, li. 98. Falmouth {Per. Mr. Norman). I 
have also taken it on the roast of Normandy with olbi-r shells hitherto 
considered to be contined to this country, and which wiii probably 
be noticed by M. Petit in the * Journal de Conchyliologie.' 

L. Ckrkin, iv. 255. Zetland (Mr. Bwhe). 

L. sulcatulum, n. s. PI. II. fig. 2 a-g. 

Testa subrotunda, convex iuscula, nitida, pellucida, alba, sulcis con- 
fertis concentrice insculpta ; margiue antico aliqnando (prfiesertim 
in adultis) suiuato; umbooibus nrominulis, cMycuhtis* glabris; 
dentibus, in valvnla dextra duo lateralibus validis apprcndmatis, 
in valvula sinistra uno cardinal! et duo lateralibus utrinque ap- 
proximantibuR ; ligamento (uti in congeneribus) interno, fovea 
central] triangulari, recepto ; long. unc, iat. fere eadem. 

This new and exquisitely beantiful «pecies occurred to me rather 
plentifully in dredar^d sana and washings of coj al lines from the sub- 
littoral zone at Guernsepr. I also noticed it at Paris among some 
minute shells from Sardmia which were submitted to my inspection, 
as well as in Mr. Rf ^Andrew's cabinet from Orotava and Lancerote in 
the Canaries ; so that it appears to have a wide range. Mr. Clark 
jostly remarks that it is allied to L. Cinrkim. In form and scidpture 
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it fats some aBBiogies wkh the genus Codakia of Scopoli. Even this 
tiny shell is soTnetimes found to have been driUed bj one of the 

cmmlifer(>ii« mollusks. 

Galeonima Turtoni, ii. 105. Weymouth, in £whara foltacea 
{Mr* Tkampwit). 

Spluerinm c^yealatnm. Cycliu e^tyeuhta, u, 115. Plymouth 
(JBinr. 3fr. Ifcrman), SeopoH'e generic name onght, I think, to be 
retained, as it was iudicatea by him, so long ago as 1777 » with solB- 
cient precision, and the type which he gave (Teifina cornea of Lin- 
nieus) is unmistakeahlo. I beheve it is not c;pnerrilly known thnt the 
Sp/tfpria and Pmdia possess the i)ower of swirinninu: and floating; on 
the uwrfer-surface of the water. M. Mocjuin-Taution, indeed, in his 
admimble work on the Land and Fireahwater Mollueca of France, 
BKys, with regard to the Qre^Mfoy, " Cea moUnsqnea rampent tr^ 
bieii snr lea plantea aqnatiques et meme k la surface de Veau, au 
moins pendant Icur jennesse." And he says, with regard to the 
Pindiat " Les Pisidies rampent avec facilitr^ ; elles cx(Vntent meme 
des espies de sauts. On assure que, dans certaines eirconatances, 
elles se tienueot a la surface de I'euu et peuvent y nager." And 
BCBaadoQ, in hia excellent Monograph on the French Pisidia, givea 
an iBtefestiug aooonnt of the mode of progression adopted b^ the Pi- 
sidhim. But I think it will be also interesting to have Dr. Lttkia'a 
acconnt of the natatory feats of the Spharium calyculatum, as well 

of a curious phcenomenon resulting from the passage of a conti- 
nuous stream of water through one or both of its siphonal tubes. 
He says, in a letter to me dated the 27th of October last, *' I placed 
a nomber in a small fish>globe in cleatr water taken from the sluggish 
stream in which they were captured. In a short time the^r com- 
menced crawling about and actually ascending the slippery concaTe 
glass. In a few days a considerable number of the fry had been cast, 
which proved far more active than their yiarents, refl(h*l y rlimbing the 
sides of the udobe, and rarely uiissmg tlieir footing, while the adults 
made many ineffectual attempts ; but both fry ana adults, when they 
reach the edge of the water, take to the surface easily, and creep 
alon^ slowly and apparently cautiously, as if in search of some 
lloatmg substance, near which they will rest for hours. The exserted 
foot moves, during this under-surface progression, by a gentle vermi- 
cular action, tlie siphons being at the same time protnided. The 
foot during' tcjxise is usually retracted, and does not seem necessary 
for mere tluatnig purposes. I have not been able to detect any fila- 
ment, as in Kelliot' &c. And he adds, " An interesting little scene 
occorred in the globe the other evening. Several individuals had 
rsaehed a few leaves and hanging roots of minute water-plants which 
floated in the centre of the glo})e, down the stems of which three or 
four had ctq^I to a depth of about an mfh find n ludf There they 
reposed : but they were not ahsolutely motionless, tor to my surprise 
the whole group, plants and all, were dreamily enjoying the delights 
of a short, but long-continued, rotation. Round and round they 
all together went, — a little world revolving from some nnseen canse, 
and leaving this for me to conjecture. At first I thought some mi- 
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imtc wator-iuscct had found its way unbidden mto the globe, and 
was thus illustrating, like some learned lecturer to his sleeping au- 
dience, the kwt of planetary motions. But no ludi leetnfer wis 
there ; ^et, as the revolation brought two of the andienoe closer oiider 
inspection, I observed their siphons to be coTfed exactly in the Oppo- 
site direction to the line of motion. Here was a solution, at once, of 
the nyi?ipli4ike (rrpofiiXost which was evidently due to the recoil 
consequent upon the circulation and expulsion of the water throueh 
the sijphous. The fortuitous position of the two individuals and the 
combined action of their expulsive tabes may not occur again ; but 
the whole uiddent was so mterestmg and remarkable, that I coold 
not help recording it. The fry are growing rapidly ; and I opine the 
amount of exercise they indulge in is conducive to their health. I 
have obsorvofi the Etilima disfortn, Riasoa parva Anrl rhufjUvjf, as 
well as tin ()dostomi<B and Jepreysi€By ascend to the edge ol a basin 
and creep along the undcr-suHace of the water, in the same manner 
as the Ljfwuusadte. But it is singular that bivalves should imitate 
their less onwieldy mollnscan brethren in this seemingly nnsnitable 
mode of progres.sic»n/' In another letter he says, "Sometimes a 
single individual will suspend itself to a little bit of the stem of the 
Lemnn, and whirl quite alone for hours, oven rapidly — <;ay fif'toen to 
twenty revolutions in a minute. The quantity of weed in the globe 
was very small." And in a subsequent lett^jr he goes on to say, 
The ^oung are far more active than the parents. I do not perceive 
their nphons to be ever eiserted, while this is almost constantly the 
habit of the older ones. They sll continue to climb the glass globe, 
and rather more so in the evening, probably preferring to roam in 
the dark. I Imvf had a fresh supply of about half-a-dozen, which, 
soon af ter beinL^ iuimerged, began an inspection of their new domain, 
and continued for a day or two more restless than the others. On 
climbing the glass, the front margin of the valves is appUed to it, 
and at the same time both the foot and the siphons are exserted. 
The foot being extended to its fuU length, its extremity is cantioosly 
pressed against the glass, and after a short pause the upward move- 
ment of the body commences, whirli is the work of a second of time ; 
then another short pause, after which the front margin of the valves 
and the point of the foot are n£^aiu applied cautiously to the glass, 
and the foot is again protruded to repeat the same process. When 
the edge of the water is readied, the pauses are longer, and it is 
neoesaaiy for the creature to be doubly cautious, for here is the point 
of greatest difficulty. However, the foot is conveyed horiaontally 
along the under surface of the water, which appears to recede par- 
tially from it. On examininp: it with a lens, the fnot is distinctly 
seen to have an undulating action on the surface, as well as an irre- 

fular and imperfect contraction and elongation along its whole extent; 
ut it is never quite retrseted, excepting when its base and the front 
marein of the valves are in contact with some floatuig weed whidh is 
capable of supporting the whole. Thus this elegant shell traverses 
the still surface. But it is most curious to see it descending the 
thread-hke stems of the Xeama, or some assemblage of these delicate 
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fibres — eren a single stem is quite sufficient ; and if the shell is free 
from any other contact, it immediately begins its rotatory moreinent. 
A single shell, thus suspended, revolves upon its axis in a direction 
which is most frequently from right to left of tlie observer, or in the 
opposite directkm from that of a teetotum when made to spin by the 
in^en of the right hand. I have suspended angle threada to circular 
pieces of cork in the miter* but the stems of the Lemmt are preferred. 
C. cornea is much less active or inclined to ascend the glass ; in fact, 
I hare not yet seen it accomplish the feat of its cong^ener. Several 
of the C. calyculata will remain among the stems of t he duckweed 
for hours perfectly inactive, with closed valves, as il sleeping or rest- 
ing after their prerious fatigue. When the valves are pressed against 
the glass while ascending^ were seems to be a fUness about the base 
of the foot, as if the mantle served for adhesion to the glass/' Dr. 
Lulds now informs me that he has detected the bvssal filament in 
Sph, rafyculatum. Tie sav«, "I have tin* niornnifr (lf»fh Dec ) 
watched one, which had reached the surface, tfjjin its fiiaiin at, and 
descend to half an inch below the surface, where it remained sus- 
pended for some time. It occupied three hours in spinning this 
short thread. I think it consists of more than a single filament, for 
some minute particles, which were floating in the water, beoune 
entangled in it. The surface of the water wa«, a^n, depressed or 
cupjied." An ! he conolnJes by saving tlmt he tr>iirnl the number 
of the fibres vniif > from one to at least four, which in one instance 
were far apart, the siphons and foot being at the same time expu:^ed ; 
and he add^ that the animal has the power of raising itself by means 
of this byssQs again to the snrfsoe after having been suspended below 
it for some time. Tlie filaments appeared not to exceea half an inch 
an len^h, and rarely more than one thread was distinctly visible. 

Pisidium. Having examined the original and typical specimens 
of Mr, Jenyns, which he most obligingly sent me for that purpose, 
and being aided by a critical investigation of the species which I 
have carried on for venr many years in this country, as well as in 
Fkaooe^ Germany, and Italy, I am incUned to reduce all the British 
ipeeies to the following : viz. 1 . pusillum (including obtusale) ; 
2. nUidum ; 3. roseum ; 4. Henalowianum (including |ni/eAe2/tisi and 
einereitm, the types of which last I have also examined, through the 
kindness of Mr. Alder) ; and .>. amnicvm. The variation of form, 
stnation, and comparative solidity is unqiiestionabiy greater among 
freshwater than marine shells j aud it is jprobably owin^ to the dif- 
lerent nature and qualities of the fluid which they inhabit and from 
which their materials are secreted. 

P. pusillum, var. P. obtusale (teste Jenyns)> ii« 1 20. Clevedon 
{Rev. Mr. Norman) ; Serk (/. G. J.). I have never met with this 
variety in company with the typical form. Its habits appear tn he 
more active, o\«-ing |>erhaps to the difference of the water and locali- 
ties in which it is found. 

Ditto (typical form), ii. 123. A very fine variety, of a palte colour, 
occurred to me some time ago in the neighbourhood of Uanetty* 
Carmarthenshire ; and Mr. Bm his Utely sent me the same variety 
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from Scarborough. Judcjiiiii; troin tlie de^iciiptiou and fieur^ giveu 
by Poll 111 his * Testacea utriusque JSiciliae,' t. i. p. 65. pi. 16. f. 1, 
1 should say that his P. Casertanum ought to be referred to this spe- 
det, and not to P. HmdowimiMm wt fiulekeiimm, as M. Bandon mm 
supposed. PoH did not noliee any other species. There being^ a 
dinerence of opinion on this point (probably arising from the daactip- 
tion not being sufficiently rxjilirit for identification of the spme?), 
it would not, in mv ripiuion, he worth while to substitute tlic local 
name of Caserlanam (or eiliier of these species, wittch are so well 
known by their present names. 

Fisidium nitidam, ii. 1 26. Yattoo, Soraenet (Bw. Mr, Nermm) ; 
Serk, with the last and two next species. It appears to be generally 
diffused throufphoul Great Britain and Ireland, but not to be ao 
gregariouR, or to occur in such numbers, as the last species. 

P roHPuiii, Scholtz,Schlesien's Laud-und Wasser-MoUnskeii, {>. 140. 
P. pulchellum, var. ?, Jen. p. 18. pi. 21. f. 4, r>. i'. Gasstes^nufiutti, 
Du|>uy, Moll. terr. ct d'eau douce eu France, p. 685. t. JO. f. 7. 
This speciea ditkn from any of its oon^ners in the colour of tbe 
animal, from which the name given to it by SeholtK is derived, as 
well as in its gibbous shell, and the front or Tcntral margin being 
much compresfsed. It is found, but in comparative rnrity, together 
with P. nitnluiii and Ilenslowiannm (var. pf/lchellum)^ so that it 
cannot be a local vnrietv of either of these species; and the posiUoii 
ol' its beaks, which la iieaiiy termmal, will at once serve to distinguish 
it from P. pusiUim or any of its Tarieties. I have taken it in many 
parts of EnglMid and Wales^ as far north as Nottinghamshire ; and I 
observed it, in 1843, in a pond by the road-side between Bonn and 
Poppelsdorff in the Rhine district. A comparison of Mr. Jenyns's 
typical specimen of P. pulrhrffinn var. ^. with this species has satis- 
fied nie that they are the shum', I have added a representation of it 
in PI. II. i\ 3 a-c. It was not without considerable besitatiuii that 
I adopted Scholts's name of roimm for this species, because in a 
Soppranent to the second edition of his work, whidi was published 
in 1853, he has eonsiden tl It to be a variety of the P. fontinale of 
Pfeiffer (our P. pnsillum) ; but the peculiar and constant colour 
of the animnl appears to form a good distinctive mark, and Srholtz 
has not otherwi;ie characterized a^iy of the Pindia with suthcient 
accuracy. 

P. Henslowiannm var. pukhellnm, ii. 128. Guernsey (Dr. LiMii, 
Ditto (typical form), u. 131. Ferry Hfl1» eo. Durham (iCeo. Hr. 

NormaH). 

The P. Recluzianum of Baudon*s monograph, p. 53. pi. 5. f. D, 
which is stated to have been found at Belfast, appears, from the de- 
scription and figure given by him, to be the T urfouia minnta. He 
even states the colour of the shell to be " tlavu-viulacea,'* which is 
precisely that of T. miMUa. Mr. Hyndman says, as to this species, 
** Abundant between tide-marks. Found in great quantity m the 
stomachs of mullet taken in the Harbour near Beliaat. In one fish 
taken in Lame Lough, and the contents of the stomach gi\cn me by 
W. Darragh, Curator to the Belfast Museum, 1 estimated 3dj000 of 
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these little shells.** It is equally abundaat iu the Chauuel Isles. 
The original species (P. Reeluzianum) seems to have beeu founded by 
M. Bourgiiigaat on young spedmens of P. Henidomamm (var. jw/- 
chfiUum) from Boulogne, and is described and figured in the 'Journal 
de Conchy liologie,* t. iii. p. 174. pi. 8. f. 

Mytilus Galloprovincialis, Lamarck, \\. (1) 126. I believe this to 
be a distinct species from M, edulis or any of its varieties, mv\ tliat 
it may be readily distinguished by the eompression and sharp angle 
of the anterior side, the more rounded outline of the basal margin 
(which in If. edulis is subquadrate), the beaks being more incurved, 
and especially by the prominence of the posterior or byssal margin. 
It also attains a much larger size ; a speetmen which I noticed in the 
colleotion of M. Deshayes, from Toulon, measuring about five inchee 
iu length. Mr. Barlee's specnnen of 3f. edulis^ which is recorded in 
the * British MoUuaca' as measuring eiglit inches and a half iu length, 
is a Modiola modiolus. Another characteristic mark, which 1 ob- 
lerved in Lamarck's typical specimen of 3f. Galtopnmncialu at the 
Jardin dea Plantesy and in all the other specimens which I have aeen» 
is that the epidermis is more or less puckered, like what are called 
*' crows'-feot," m some part or other of the shell. 'Vhr M jifflnnthm 
ot Pennant and other ]]uL:lis]v ooncliologists is most probably a variety 
of this species, and not ot M. edulis i but I will not venture to restore 
Pennant's name, as he did not distinguish the species with sufficient 
predsion. It is also probably the M. dilataiuM of Gray, and the M, 
subsMfoiUU of Williamson. It is not uncommon on our coasts ; and 
I have some fine speoimcns from the Bristol Channel. A repre* 
sentation of this specie will be found iu PI. II. fig. 4. 

M. ungulatus, PI. li. tig. 5. Linn. Syst. Nat. p. 1157. Poli, 
Test. utr. Sic. t. ii. p. 208. 

While I was at Serk with Dr. Lukis, we found in the Gouliot Caves 
there several qiecimens of this unquestionably distinct species, mixed 
with M, eMit and M, GaUoprovincialis. These caves are completely 
nnooyered by the sea once only in about eight cr ten years, and are 
never aeep'^sihlp except nt low ??pring tides, and even tneii for a very 
short time only ; and the nmssels were obtained Hv scraping the aide 
of one of the outer entrances which was under water. The tide 
sometimes rises on that coast to a height of 32 feet. The specimens 
in my possesrion esactly correspond with the description given by 
Linnaeus in his ' Systema Natnrse,' and which is as follows : — " M. 
testa leevi, subcurvata : margine posteriori inflexo, cardine terminali 
bidentfito." And in the 'Mns. Lud. Ulr.' p. 541, he says, "Testa 
nulls, fragilis, iivida, striata transversini quasi ex lineis imbricatis. 
Sutura postica linea recta excnrrit ultra apiceui ohtusum. ('ardo 
rima lon^tudine butura^ ei^ue parallela. Par testarum distinctarum, 
in piano jnxta se podtarum, refert nngulas peooiis binas medio a se 
invioem dehiscentes et bad divaricatas." And in his note 136* he 
adds, ** Valvulee valde convcx^e. Nates distantes acutse. Cardo apicis 
dentihns 2, 3, s. 1, notatus." Thelocahtics assigned by Linuseus to 
this spf'cies are Soufhcni Knrope and the Cape of Good Hope; but 
I suspect that the shells troui the last-named locality may belong to 



Digitized by Google 



40 



Mr* Jeffireyt on Briiuh Mofbuea, 



a different species. The colour of the nnimal differs from that of 
M. edulu and M. Gnlhprnriiicialis m being bright yellow instead of 
brown ; and the shells are at a glance equally distinguishable by the 
anterior side being extremely gibbous, the posterior or byssal mai^;in 
being straight or inilecCed and umbilicated, the want 'of a doraal 
angle, the pointed extremities, and also by the oblique slope on each 
side of the lower or basal margins to a point, causino: the fandfnl 
but striking resemblance to a hulloek\s iioot" wlien the valves are 
placed side by side. The colour of the shell is purplish blue, the 
epidermis being oiive-brown and highly iridesct iit. The size of our 
largest specimen is four inches and a half in length, and two and a 
quarter in breadth. In the Linnsean Collection two shells are still 
preserved ; one of them being in a tin cradle-shaped box, marked on 
the lid " Mytilus nngulatus,** in Linnseus*s own handwritinr;; ; the 
other being loose in the snme drawer. Both of these shells liave on 
the inside of one of the valves the number ** 21C" in the satne liaud- 
writing ; and this number corresponds with that under which the 
species is described in the tenth edition of the * Systema Naturae.* 
Thev agree with oars in eTery respect, except in bemg somewhat 
smaller. Br. Lukis informs me that the *'noof" mussel is some- 
tinie>^, hilt rarely, brought to the Guernsey market from a very large 
reef of tm k< ahont twenty-five miles south of the island, and that 
such specimens are nearly as fine as thot^e from the Gouliot Caves. 
The rediscovery of this long-lost Linnseau species is very interesting. 
None of the subsequent authors except Poli seem to have recognized 
it; and when the^ attempted to do so, they mistook other, and 
exotic, species for it. Since the above was written, Mr. Norman has 
sent me for examination some shells which he, and afterwards Mr. 
Webster, took at TIayle in Cornwall, and which clearly belong to this 
species, as well ns a stunted spcriinen of the form or vanetj called 
incurvatus, found by Mr. Norman at the Land's-End. 

Modiola tulipa, ii. 187. This forms a rude nest by agglutinating 
together small stones and bits of other shells, in the same manner as 
the lanue ; and when taken ont, it floats on die surface, being either 
of 1( .<«s specific gravity than the water, or buoyed up by air-cells. I 
think this is a different species from the 3f . tulipa of Lamarrk, which 
is exotic, ntid that the name " radiata'" 'jiven to it by Mr. llanley in 
Thorpe's ' iiritish Marine Couchology,' ought to be adopted for our 
shell. A large and dark-coloured variety has been taken by Mr. 
Norman, as well as myself, plentifully in Falmouth Harbour. Spe- 
cimens of this variety attain sometimes the size of two inches and a 
quarter in length. 

M. enprea, n. s. 

Testa ovato-trapezoidea, gibbosa, soliduia, nitida, e]tidermide fulva 
prismatica, antice flava pilosa, vestita, subtus aibida, rugis cou- 
ceutricis raris irregulariter notata ; angulo transrersali ez apidbus 
ad ktus anterius oblique decurrente ; ombonibus obtusb ; lateri- 
bus, dorsal! rectiusculo elevatiore antice rotundato, posteriori ab- 
rupte truncato, ventrali convexo subsiiluato poetice declivi, anteriori 
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' qnadrato; margiuibiis iutegris; bysso ex filis perpaucis cartit 
erusiiliB composito ; long. \, lat. | rnic. 

I have just received from Mr. Bean specimens of this pn tty little 
Modiola. He savs they were takeu from the stomach of a iSauder- 
Ung, which was shot on the north shore st Scaihorough ; they were 
mixed with the youDtt of Mj/tilus tduUt and lAUwrma HitanSit. I 
regret that they reacned me too Ute for illustration, my drawings 
being at the time in the engraver^s hands. It somewhat resembles 
the fry of Crenella nigra, which is quite devoid of any longitudinal 
ribs or stricc ; but the latter are of an oblong shape, and flatter, and 
they have no epidermis. M. ayylulinant, or vestita^ is also of a 
difierent shape, and not so tnmid as this, although its epidermis is 
somewhat similar. 

I much doabt the propriety of separating Crenella from Modiola, 
because the former is m its earliest sta^e of growth also rpiite smooth. 
It is true that some of the Crertflhi' mhabit the tunic of Ascidians ; 
but others (ad C. rostulaiaf rhomOea, and decussata, as well as C» 
tlisco/s in its youuK state) arc free. A few of the ModioUs (as Jf. 
tulipa of Britidi anfliora» and If. agglutiiumt) make and inhabit nests, 
whUe the rest are free. But these habits are not uniform, nor in my 
opinion sufficiently important in themselves to form a generic cha- 
racter. Mr. Stimpson, in his recent memoir on the New England 
shells, gives it fi«; ]iij» opinion thnt MofJfoJa. Morfiolaria, and Crenella 
ought to be reutuK il to Mytilus^ on the ground of the auimals being 
the same in all, aud of the differences which exist in species of these 
so-called genera being as great imier 9e as between the eenera them- 
sdTes. He also says that the British species of CreneSa, which are 
found on the North American coast, do not possess the habit of 
burrowing in the tests of Jscidite. 

Crenella costulata, ii. 205. Ilerm (Mr. Macculloch) . 

Nucula nitida, ii. 218. Dead valves are abundant in dredged sand 
from the Turbot liauk, Belfast Bay. 

N. radiata, ii. 220. Weymouth ( Jfr. Thompson), 

Area tetraffODa, iL 234. Abundant in crevices of the slate rocks 
at Bantry (fir, Armttnmjft Mr. Bam^e, Rev, Mr, Namum, and 
/. G, /.). 

Lbnopsis pellucida, n. s. PI. II. 6g. 6 a-d. 

Testa ovata, ventricosa, nitida, pelludda, glabra, vix subauriculata, 
Uneis tncrementi oonspicuis ; umbonibus rectis, prominolis, obtusis ; 
margine integro ; cardine foveola media triangulari, subtusque 
denticulis 3 acutis, ad latus dextrum 11 et sinistrum 9 dentibns 
f»lcatis. instructor ligamento foveolam cardinalem occupante; 
long. lat. ^ unc. 

I found two perfect specimens and a sinde Talte of this almost 
microscopical shell in dredged sand from Guernsey; and the dis- 
cover}- is most interesting in addi!»<r n second species to the li.st of 
recent lAmopsides. It appears to be adult, as the teeth are folly 
developed. It has no atHnity with the fry of PectunculuM Glyd- 



Digitized by Google 



42 



Mr. Jflfireys on Briimk JMWftim. 



meris, which is quiu^ of another shape, with the margin crenulatci 
and has only three or iuur loolli-iike lamellBe on each side oi' the beak, 
besides wanting the central pit for the hgament. The Pe^uneuim 
{IdmopHa) minutw of Fhilippi has an oblique fonn, much fewer teeth, 
more distinct auriclef» and a crenuUited margin ; and the sculpture is 
vers' f^iffereiit. Our shell is more nearly allied to the Area aurita of 
Brocclii ; but iu that species the form is also more oblique, and the 
surface is striated and 'Sometimes decussated by the lines of growth. 
This sometimes resembles iu appearance a ininiite Lnyultna. 

Lima snhaoricnlat^ ii . 263. Gantry {Re9, Mr* Norman) . Loy^'a 
specimens of L. suleubu agree with this in every respect ; but I do 
lioi know his L. subauriewata* Judging from his description, it 
appears to be different Irom our species of the same name. 

L. Loscombii, ii. 265. Mr. Hyndmau, in his Report of the Ikltast 
Dredging Committee for 1857, says, at page 224, that this species 
" makes a nest lor itself, like htans^ but oiYeu occurs without any. 
The animal swims vigorously through the water. The late James 
Rose Clealand, Esq., of Rathgael House, discoTcred this shell many 
yean ago, off the Copeland Isles, and was aware of its making a 
nest." 

L. hians, ii, 268. There appears to be a difference, but perliaps 
only a local or varietal one, between specimens taken in the west of 
Scotland aud the south coast of Englaitd, — the former being larger 
and more swollen, and having the ribs and striae much coarser, while 
adult shells from the latter locality are much smaller and flatter, and 
have a more delicate sculpture. Although the Scotch individuals 
form comfortable nests, those which inhabit tlio Channel Isles have 
none, but are found free under stones nt low water, 

Pecten furtivus, Lov^n, p. 31. Sptciuiens received by Mr. Alder 
and Mr. Ilauley from Professor Lovcn with this name, and which I 
have had an opportunity of examining, agree in every respect with 
our sheUs, and cannot be mistaken for any variety or modification of 

P. striatum. 

P. aratus. P. sulcatum, Midi. Zool. Dan. Prodr. p. 248. no. 2995 ; 
Lov. p. 30. no. 22S. Ostrea arata, bmel. Linn. Syst. Nat. p. 332/. 
no. f)0. A single valve, in a recent state, was taken by the dredge, 
under Mr. Barlee's directions, in from (JO to 80 fathoms, otf the 
Skerries. Muller^s original name of mdeaim having been pre-oceu- 
pied by Bom for a well-known Mediterranean species, Gmelin*s 
name must be adopted for this. 

Aflffphrifr FslUobnQuihiitey or BiMfaiopodA* 

It is not improbable that this peculiar group of the Mollusca will 
have to be transferred to the Molhtteoidea, and be assigned a place 
between the Bryozoa and TtnUeata, No one can eiamhie the Jt" 

ffiopea and Lq^rtUia without being struck by Uie analogy between 
them in respect of the form, texture, and sculpture of their shells. 
Since the time of Montagu, the great tribe of the Tcstncen has lost 
several of its most important members in the Testaceous AnnelUles, 
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the Cirrhopoda, and Foraminifera ; and there is now a prospect of 
its being dephyed of its nght bxm, the Brachiopoda : — 

*' Singula de nobis anid pnedantur euntes ; 
Eripnere jocos, Venerem, conviTiat ludmn ; 
Tendimt eztorquere poeomte." 

Terebratula capsula, n. b. F1. II. fig. 7 a, b. 

Testa subaeqiiivalvis, rotiiinlato-ovatn, convexiuscnla, Intpribiis utriu- 
que compressis, nilidu, Tuiva, punctis tuberculilurnabus, irre^u- 
nriter sparsis, rix confertis, lurttta; mUb perbrmbus, rotiindatis; 
itMtris prominiilts i {bmmne a&giisto; intus-soeleto sen deltidio 
nullo, in valvula superiore fovea tnangulari demissa et dentibus 
2 lateralibus validls lamelliformibus, in valvula inferiore denticnlia 
2 lateralibus cuspidAtis, munita ; mar^e integro ; long, lat. * 
^ unc. 

Several s;peeimon«? of the very miuiitc rimchiopod noticed in my 
last paper have snice occurred to me ; and I have been thus enabled 
to ascertain its generic position. By sacrificing some of my speci- 
mens, 1 have succeeded id examining the interior structure of the 
shell ; and I am satisded Chat it belongs to Terebratulma of D*Or- 
bigny, or to an allied subgenus of Ter^ratula, and not tO Argutpt. 
Mr* Nonnan*s shell is of rather a more oval shape than any of my 
specimens ; but they vnrv a little in this respect. It cajmot be mis- 
taken for the try of Terebratula c<iput-serpentis^ which is of a very 
different shape, and is inequivalve, besides liaving the peculiar dicho- 
tomous ribs which distinguish that species^ in addition to the tuber- ' 
cnliform dots. Under a magnify ing power of 100 diameters, the 
inner surface of T.^flfWlfla appears to be marked with very fine wave- 
like tines which converge towards the beaks. This shell being equi- 
valve or nearly so, it may be a (niestion whether it ought not to be 
placed in a new sui)^;^ im*! of Terehratula. Mr. Hyndman ^eiit me 
this species from Beltaat iiay as Argiope cittellula ; and I have Ibuud 
it in old shells from the same locality, mixed with Argiope eistellula, 
whieh, howertr, «eeim modi less fivqaentlv tlwre. I also dis- 
oorered both species at Etretat. on the coast of Normandy, on stones 
which had been taken up in the fishermen's nets at a distance of four 
leagHp'^ from land, and at a depth of about 25 fathoms. 

Argiope cistellula, ii. 361 (Megathyris), and iv. 257. I noticed 
a specimen of this shell, mixed with some of A, NeapolitanOt which 
came from Sardinia ; and I hstre reason to behe^e that Philippi con- 
foonded both species in his description and figures of Orthu Mem- 
imhm* I hare given in PI. II. ng. 8a,6, a representation of a 
young specimen of J. cutellula from Guernsey, to show the Tariation 
of form to which this species is subject. 

[To be continued.] 
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VL — On the Synonym and HaHtats fif CavoliDa, Diacriai and 
FleoTopiu. By Arthur Abams, F.Zj.S., Sargeon of H.M.S. 
Actoon. 

To the Editors of the AmuiU of Natural History, 

Gbntlekbn, 

Having captured in the towing-net almost all the known 
apeeies of the genera Cavolina, Diacria, and Pleuropus, while 
traversing the Atlantic and Indian Oceans and the China Sea^ 
the results of my experience with regard to the species of these 
Fteropods may prove acceptable to your readers. 

Gen. Cavolina, Gioeni. 

1. C. TeiemuM, Linn. 

Monoeulns Telemus, Lhm, 
Anomia tridentata, For^i* 
CaTolina natans, AbUdg, 
Hyalsea cornea, Lam. 

pa])ili(>iiacea, liory. 

teniobranchia. Per, ^ Le*. 

— Ghemnitziana, Letueur, 

Fonkalii, Blamo, 

— >— Peronii, Blatno^ 

affiois, /)' Orb, 

Caulina natana, PoU, 

Hob* Atlantic and Indian Oceans. Common. Varies from 
amber- and pale-yellow to transparent ; varies also in sixe. 

2. C, gibbosa. Bang. 
Hyalaeaflava, lyOrb, 

Hob, Atlantic and Indian Oceans. Common. Yaries in 
colour like the last. 

3. C. unekuUa, Rang. 
Hyalaea Rangti, Desh. 

Hab^ Atlantic and Indian Oceans. Rather scarce. 

4. C ^^Mcpsa, Bang. 
Hab. China Sea. Rare; one specimen. 

5. C quadrideniata, Lesueur. 
Hyalea quadrispinosa, D'Orb. 
Hab* Atlantic and Indian Oceans. Common. 
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6. C, Umffintfria, Lesuenr. 
Hyakea limbata, I^Orh, 

HtA, ' Adantie and Indian Oeeans ; China Sea. The IT. mau- 
data of Lesaeur is only a flihort-beakcd variety, and D^Orbigny'a 
A Umbata is merely a hrgb variety. 

7. C anffulala, Souleyet. 

/Ta^. Indian Ocean. Common. This offers nome peculiari- 
ties, but seems merely to be a small variety of C longhroatm* 

8. C. Orbi^nyif Rang (fossil). 
Hyalsea ac^uensis, Gratel, 

Subgen. Orbignyia, A. Ad. 

9. C. fff^feca, Leineur. 

Hyslsea dongata, I^^Air. 

T — dcpressa, UOrb. 

unciimta, Hi'mingh, 

vagineiia, Cantr. 

Hob, Atlantic and Indian Oceans, fiather abundant. 

10. C. labiata, IVOrb. 

Hah, Atlantic and Indian Oceans and China Sea. Less 
common than the former. 

These two species are Cavoliiue much elongated, and present 
a peculiar appearance compared with the typical forms. 

Gen. DiACAiA^ Gray. 

1. D. tri^^inota, Lesueur. 

Hyaltta mucronata, Quoy & Oam» 
— — - triacantha, Guidotti, 
depressa, Bivona, 

Hab, Common in the Atlantic and Indian Oceans. 

Gen. Plbitbopvs, Eschach* 

1 . P. pellucidus, Escbsch. 
Cleodora pleuropus, Ranff, 
Hub. ? Mediterranean. 

2. P. iotuj/ijilis, Troflch. 
tiab, Mediterranean. 
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8. R. hviffaiur, "DKkh. 

H^alaea laevigata, D' Orb. 
Diacria iRvigata, Gray. 

Hab. Indian Ocean. Rare ; one specimen. 

I have captured all these pieties in a towiog'iitt made in 
various forma and of different materials, — ^a bread-bag with a 
banting tongue or cod being about the best. They are roost 
numerous in fine vwather, and seem to come near the surface 

during the night, and especially towards the evening. I have 
not succeeded, however, in making out tlx- rvact hours of their 
appearance near the surface, fis M. D'Orbigny appears to have 
done, my captures having occurred at different and irregular 
intervals. 

1 am, Gcnticmen, 
Yours &c., 

Abthur Adams. 



VIL — Characters and Descriptions of some new British Sea- 
Jnemones, By Philip H. Gossb^ F.R.S. 

Fam. SagartiadsB. 

Genus Phbllia. 

Sp. 1. PheUia Brudricii (mihi). Svucific character. 
derniis free at the margin^ dense, transversely corrugated. Ten- 
tacles marked with a kttioed paUem. 

(hnerd DeKfiiption. — ^Form. Base adherent to rocks; con- 
siderably exceeding the column. 

Column abjectly flat when completdjr contracted^ and rough- 
ened with strong cntieentric wrinkles; rising to atidl, somewhat 
slender pillar, studded with low warts on its upper portion, 
but covered on its lower two-thirds with a tough, iinnly adherent 
epidermis, the upper edge of which is free, with a ragged foha- 
ceous margin, not forming a tube. The surface of this is trans- 
versely corruorated, but not vvarted. Tlie animal frequently 
expands in its low condition, when the flower occupies the sum- 
mit of a very low cone, and is not half the diameter of the base. 
Mr. Brodrick informs me, however, that the appearance and size 
of the flower have degenerated in cajitivity, and that its expanse 
was fully an inch in diameter at tirst. A slight margin, much 
wrinkled in semi-contraction, and forming a star of radiating 
furrowB in closing. 

Disk flat or slightly concave ; outline circular. 

Tentacles arranged in five rows, vis. 6, 6, 12, 24, 48 = 96 ; 
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diorl and deader, dimiiriithing froni t]ie first row outwards; in 
ordinary extennon not longer than one-fourth the diameter of 
the disk ; generally earned arching over die margin^ the tips 
oecasionally turned np. 

Mouth elevated on a strongly marked cone. 

Acontia not rniittpfl, vvcn under strong irritation, whilt' in 
iiiv possession. Mr. Hrodnck, however, has seen them projected 
trom the month. They were very slender. 

Colour. Column : exposed portion pellucid white, with the 
low warts opake white. 

Epidermis ochreous drab, slightly darker in some parts, with 
longitudinal white lines proceeding from the hase, and vanishing 
a Uttle wav up. Central atar of button formed of alternate 
whitiah and blackish rays. 

Bisk drab : each primary and secondary radioB marked with 
two parallel lines of dark chocolate-brown ; each tertiary radius 
aimuarly but more faintly marked^ and the space enclosed is in 
these latter radii drab on their outer and white on their inner 
moiety, the divisions of the two ook>urs being marked by a black 
spot. The <ipacc immediately bonnding the foot of each primary 

tentacle (lark brown. 

Tentacles peilueid whitish ; the lower liaiF opake white on the 
front, crossed by four transverse i)ai's (it dusky, tlie whole (ex- 
cept the h)wcst one) being coniiectcd by three longitudinal lines 
of the same colour, \n hiuh impart a latticed or window-like 
pattern to the teiktaele. 

Mouth : lip white ; throat white^ with black fanows. 

Smb. Diameter of base about seren-eightlw of an ineh, of 
extended column half an inch, of flower from one-third of an indi 
to an inch; height one inch. 

Locality. Imndy Island, on rocks at low water. 

Specific namb. After William Brodrick, Esq., of Ufracombe, 
who kindly favoured me with one of two specimens obtained in 
August 1857. 

Fam. Bunodide. 

Genus Hobm athia (mihi). 

Base adherent to shells, greatly expanded. 

Colunm pillar-like, luuth corrugated, surrounded by a single 
horizon tui series of warts. Name from opfjuiOo^, a necklace of 
pearli*. 

8p* 2. Hormathia MargariUt (mihi). Spbcific chahactbk. 
WhitCy with purple tentacles, 

Qweral DetenpUm^ — IfoBK. Base yery ckisely adherent to a 
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living Fimu anHqmu} far ezeeeding the oolumiif aad clasping 

the shell. 

Column : 5?kiii delicate, much corrugated trar^sNersely ; below 
the margin a horizontal row of large well-dctincd warts, about 
ten in number; summit very much corrugated, and laiiing into 
radiating folds in iucipicut retractation. A slight but distinct 
margin. 

Disk slightly concave ; outline almost circular. 

Tentacles arranged in twa or three roira, rather long^ snb- 
equal, but the inner row Bomewbat lon|;er than the outer; when 
rally expanded^ eondng over the margm. 

MoQUi not raised on a cone, slightly corrugated. 

Colour. Golnmn white. 

Disk white, streaked with very li^ht brown. 

Tentacles dark reddish purple, without any markings. 

Mouth : lip slightly yellow. 

Size. Diameter two inche« ; height two inches. 

Locality. Moray if irth, off Macduff, Banff ; from deep water. 

For this magnificent species lam indebted to the kindness of 
the Bev. Walter Gregor, who forwarded it to me. It was dead, 

however, when it reached me ; but his own careful notes and 
sketclirs^ made while it was alive, have enabled mr, in combina- 
tion With my own imperfect observations^ to chai-acterize it as 
above. 

The genus is an ahc i rant one in the family Bnnodidse, ap- 
proaching the Sarrai t iadie through Admmiu and S. parasitica f 
with both of which it has obvious relations. 

The specific name is given^ at Mr. Gregorys request^ in honour 
of an esteemed friend. 

Genus Stomphia (mihi). 
Base adherent^ expanded. 

Column pillar-like, without wsrts or suckers, impeiforate (?) ; 
skin much corrugated ; substance not at all cartilsginousy but 
soft and lax. Disk very protrusile. Tentacles perfectly retrac- 
tile. Acontia not present. 

Name from ^rroft^, wide-mouthed. 

Sp. 3. Stomphia Cfatrehia (mihi). Specific character. 
Body dashed with scarlet on white or yellow ; tentacles white, 
with scarlet bands. 

General Description, — Fobv. Base adherent to rocks in deep 
water, expansile considerably beyond the column. 

Column very protean in shape, generally a short thick pillar, 
sometimes constricted hour-glass fashion or like a dice-box; the 
base sometimes detaches itself, and becomes veiy concave with 
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sharp edgety or, on the other hand, protrudes m a low cone. 
Skin much and irregalarly oorragated tranavendyi and also 
longitudinally from the margin a little way downwards, thus 

giving a decussate appearance to the upper portion. Margin 
distinct, but without parapet or fosse. Substance pulpy, or 
softly tieshy, very lax. 

Disk flat, but often protruded as a low cone; radii well 

marked. 

Tentacles about 60, arranp:ed in fonr rows, viz. (5, 6, 12, 36; 
subequal, the inner slightly longer than the outer, conical, niueh 
corrugated in contraction ; when expanded, about equal in length 
to half the diameter of the disk ; generally carried horizontally 
spreading, or descending with the tips slightly up-curving. 

Month often widely opened ; lip sharp, protmsite, fbrming a 
naROWf low, circnlar wall. 

CoLOUK. Column cream-white deepening to positive yellow, ^ 
most inegularly sprinkled with dashes and streaks of rich scar- 
let, very much like a flaked carnation. 

Disk white or yellowish white, pellucid. 

Tentacles white or yellowish white, pellucid, marked with 
three remote rings of scarlet, and, on the lower half of their 
front face, with two parallel stripes of the same hue, running 
longitudinally to tlio foot, sometimes continent throughout or 
in part. These latcM-al stripes vary much \n distinctness and 
size even in the tentacles of the same individual ; occasionally 
they run in upon the radii, and at times they arc quite obsolete. 

Mouth : e(lge of lip rich scarlet, sharply (It Hned without, but 
within blending off quickly into tlic throat, which is white and 
strongly furrowed. Interior of gonidial tubercles scarlet. 

Size. Column an inch and a half in height, and the same in 
diameter; flower about two inches in expanse. 

Locality. All round the Scottish ooasta, in deep water. 
Several specimens have been sent to me by Mr. Gregor from 
Banff; but I had received drawings and descriptions of it pre- 
viously from Mr. C. W. Peaoli, of Wick, and still earlier (about two 
years ago) from Miss Church, of Glasgow. With the name of 
this lady, who was the first to bring it under my notice, I have 
honoured the species. 

Varieties a. Lychnucha. The condition just described. 

fi. Incensa. The red of the column j)ridominant and almost 
wholly confluent, interrupted merely by a few yellow tlakes. 

7. Ej'tincta. Colinnn and disk pun- white; lip faintly tinged 
with red ; tentacles havinjx the usual scarlet bar.s and the searlet 
foot-lines : the latter faint, but distiuct, and running in far upon 
the radii. 

Ann, ^ Ma(/. N. Hint, Ser. 3. I 'ul. iii. 4 
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Fam. Oeriantirid». 

Genus Cerianthus. 

Sp. 4. Cerianthis Lloydii (mihi). Sfkcific character. Me- 
son teric pn>lon<rHtioas of the septa regularly graduated in length. 
Basal pore frntral. 

Tins hpi cics ditfei's signally from C. membra nacev^ and C. cy- 
lindricus in the arrangt'nient of the menibranons plates which 
spring from the walls of the elongate abdoiniiial cavity. In 
those (according to the researches of ^1. llainie) the ordioary 
laraelliB are short, while two are immensely prolonged, even to 
the bottom of the visceral cavitv. In the present species the 
lamelke are twenty-four in nomher, of whieh one pair is exceed- 
ingly minute, while the oppodte pair extends cloee to the basal 
pore. From the one to the other of these conditions there is a 
regular gradation in length ; but from the longest to the, middle 
pair the diminution is slight, while from the middle pair to the 
shortest it is great and rapid. 

General Description. — FoEM . Not differing in any recognised 
partir\ilar from C. membranacetis. 

Coi.oi K. Column : a rich ohcstnnt anteriorly, fadin*? into a 
pellucid buff (\r dmb posterioilv ; the front edge of this coloar 
is abrupt, and forms a serrated n)argnial line. 

Disk pellucid whitish, separated from the tentacles by a broad 
ring of dark biown. 

Tentacles: the peripheral rows bancd alternately with white 
and brown — four to six bands of each colour, w hich is» more opaki; 
or more pellucid in different specimens. The gular tcuucle.*) 
dark ehestnut-brown. 

SisB. Six inches in length when extended, with a thickness 
varying from half an inch to one-fourth. * 

LocALiTT. Menai Strait. 

The specific name I have selected in honour of Mr. William 
Alford Lloyd, whose talent and enter|jrise have done so much 
for aquarian zoology. The species has been obtained in some 
plenty by that gentleman, who first introduced it to notice in the 
spring of 1856. 



VIII. — Characters of some apparently widescribed Ceylon Imects. 

By F. Walker. 

[Contiaued from vol. ii. p. 286.} 

Fam; Cidndelidg. 

Tricondyla ilmidula. Atra, tliornre brtM lusifurini glabra 
nitente lateribus suboonvexis, elytris convexis fusiformibus rude 
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et conftrte leftbrit lateribm nibeoiivwufl, femorilviii rtifis. Long. 
9 lin. 

Tricon DYL\ 8Cit!sc.\bra. Atra, thorftce angiisto siibconvexo vix 
uiteute autice atteiniato sulcis scitissiniis transversis, clytrii fusi- 
formihus subcouvexU mtissime et coofertissime scabrii. Long. 

6|-y im. 

Fam. Carabid^e. 

D»o^f» s RKPANHFNs. Ferrufjiiieim, rapite iii^ro, thornof ynceo 
eordato rnargiiiato i«>uicato, djtna coulerte lineatis extus lugriciui- 
tibus. Long. 1 ^ lin. 

CoLPODES? MARrriNK OLLis. Ni^oT, iiiteiis, clypeo conico luhes- 
cente, antennis |»edil>us<jue teistaceis, thorace subrotundatu late 
nuur^ato, ntt« Uleribuiqiie tCittoeis, angulis poslieiB obtnti^ 
^jtm fiaestia^ macnlii qustuor angsloM mofgiiiMitie tostaneb. 
LoBg.*2} lis. 

Platvbma RBTiNRNS. Nigram, mtens^ capite bifoveolito^ thoraoe 
ivlcato postice bifoveoUto, eljtrontm otrns bene dolenniiittM» 
antennis pioeia baai nigm. Loing. 7 Im. 

Harpalus dispellrns. Fom* Niger, capite iitrinque impresao, 
tborace sulco brcvi discali, elvtris apicr ohliqiip cmnrgiiijitis, striia 
bene determiiifiti*?, innu-fis nonnuUis discalibus phiritnisquc marp^i- 
nalibus, palpis apice terrugineis, antennis ferru^iueU basi piceis. 
Long. J lin. 

Drimostom A ? M ARfiiNALE. Nigro-aeueuiii, paijus hhuuuis pedi- 
busque fuivi^i, liiorace al)doiinitcque fulvo inargiimtis, tborace sul- 
cato postice aubretracto, angulis poaticia bene aetenninatia, elytris 
tcite atriatia margine ftilvo apud aplcea dilatato. Long. 3 lin. 

Fam. I^ytiacida. 

Hydroporuo IIIKFPICIEN8. Testaccus, tborace maenlta duabus 
poaticia transrersia nigria, eljtria einereis glabris teataoeo atrigatis 
baai nigria. Long. ^ lin. 

Fam. GyrinidsB. 

Gyrixvs disci fer. Ater, margine tenui pedihuMpip testaceis, ab- 
dominis apicp Hciitissimo, thorace et el^ trorum margiue lato (poetice 
iatissimt)) toinentoso. Long. 3-3^ hu. 

Fam. StaphjUakbB. 

Oc vi'us LiM.ATU!5. Pictujj, tomeutosus, subfectosus, elytris badiit;, 
pedibud fulveseentibus, femoribus supra nigro strigatiii. Long. 
5 Un. 

pHiLONTBoa FBDsaTRia. AteT, capite thoraceque nitentibus, tho- 
raoe ponctato-trilineato^ coxia ^oribusqne anticia fnlvescentibua. 
Ijong. 31- lin. 

XANTHouNva iNCLiNANa. Femigineua, mtena» capite abdomineque 

4* 
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nigris, antennis nigris baai taatacdfl, pedibus testaiseifl. Long. 
If lin. 

Sum us? OBLiQuus. Rufiu, capite abdoinine^ue xiigria, anteniuf 
nigris apice nifescentibus, cljtris nigro suboblique lateqne vittatis, 
abdominis segmeatis rnfesoente marginatis. Long. 3 lin. 

Prognatha TSNU18. Atra, iiitens, glabra, capite thoraceque de- 
prrf;sis, antcnnis riifescentihiis snbclavatis, thorace cordnto, plytris 
testaceis, abdominis scgrueiitis testaceo margiuatis, tibiia tarsistiue 
rufescentibus. Long. 1^ lin. 

OsoRius ? ( OMPACTUS. Ater, crassus, cylindricus, iiitens, puncta- 
tus, auteiinih pedibiisque rufescentibus, elytris abdoniine vix bre» 
vioribus. Long. 1^ lin. 

OxYTELUS BicoLOR. ilutt'sceiis, latiusculus, capitib vertice uigro, 
thorace tricariiiato, elytris nigricante iiebulosis, abdominis seg- 
ments nigro marginatis, antennis nigricantibus bast rufescentibus, 
pedibus testaceis. liOng 2i-2| lin. 

TROGOPHUBV8 ? Taprobana. Ater, nitens, gracilis, subtilissime 
punctatus, antennis pedibusque pallide ruiesoentibns. Long. 
1 lin. 

Alcochara translata* Nigra, palpis, elytris basi, abdominis 
dimidio basali pedibusqne rufis. Long, li lin. 

Alcochara svbjecta. Nigra, latimcula, nitens, antcnuis nigris 
robustis basi testaceis, pedibus testaceis, femoribus posticis supra 
nigricantibus. Long, f-f lin. 

DiNARDA SERRICORNI8. NigTO-plcca, autennis basi fcrrngineis, 
articulo 1° longo subtumido, 2® parvo, et scquentibus subtri- 
got>i*. 1 lo subfusiformi, thorace subquadrato sulcato, elytris cou- 
ferte puuctatis, pedibus ferrugiueis. Long. 3^ lin. 

> 

7am. Pielapliids. 

Genus Pselaphanax. 

Corpus subsetosuin. Caput latum, postice petiolatuui. x\nteiuia^ 
filiforuies, corporis dimidio loneiores. Thorax subglobosua, sub- 
fusiformis, postice coarctatus. Klytra couvexa. Abdomen elytra 
Tix snperans. Pedes luugmsculi. 

PsELAPHANAX 8ETOSUS. Ater subsctosus, nitens, antennis rufes- 
centibus, articnlis 40--7" nigri^l 8° ®* ^ pedibus albidis, femo- 
ribus apices versus nigricantibus. Long. 1| lin. 

ScYDMANUS MKGAMBLab. Ater, nitens, hirtns, cnpite thoraceque 
pani?, antennis siibmoniliformibus corpore vix brevioribus, elytris 
convexis latiusculis. Long. I Uo. 

Vam. KitidnlidiB. 

N iTi DU LA su BM ACL LATA. Fulvcsceus, couferte punctata, antennis 
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testiccis apioe nigris, elytris maeulif qnaliior iDdistinctis nigri* 
ouitibDs. Long. 1 hn, 

Mbligktbbs respondbms. Nigra, lata, robnitens, antennit 
pedibiuqae pieeis. Long. 1-1- tin. 

l ain. Trogoiitidia. 

Trogosita rhyzophagoides. Fcrruginea, angusta, antenins ni- 
gris subclavatis apice ferrugineis, capita thoiaceqne subpunctatia, 
elytris scite striatia. Long. 1| lin. 

Fam. Coe^jids. 

Cucujus? INCOM MODUS. IVstAceus, antennis apices versus ob.scii- 
rioribus corporis dimidio lougioribut*, el^tri:i gutlis duabus disca- 
libua fiiacia. Long. 1;^ lin. 

SiLVANUs scuTicoLLis. Fcrruglneus, captte thoraeeuue conferte 
pnnetatiB, antennis cUvatia oorporia dimidio breYtoriooa, thoraoe 
elongaco^ diaco piano aubcaiinato^ eljtria itriatia. Long, li lin. 

SiLVANva PORBBCTUB. FeiTiigineus, angustus, capita thoraoeque 
conferte punctataa, antennis cTavatis corporis dimidio Tix breviori- 
bua, thoraee longiaaimo, diaoo p]ano, elytrii punctato-atriaCis. 
Long, li lin. 

Fam. TAthridiad». 

CoRTiCARiA RBaBCTA. Picea» nitens, aiitennia nigria, pedibiu teatar 
ceia, eljtria acite lineato-punetatia. Long. ^ lin. 

Fam. Dermeatidfle. 

Attagenus? rufipes. Nigro-piceus, subovatus, nitens, subtilia* 
aime pimctatua, palpia antennia pediboaqae rufia. Lung 1^ iin. 

Fam. Bynliidtt* 

Genus Inclica. 

Corpus eltipticum, crassum, convex um. Antennae graciliimsB, aub- 
curattei corpori.s dimidio breviores ; articulus I"" elongatus ; 2"" 
mcdiorris ; .*^** et sequentes mimiti, rotundi. Abdomen alaa pos* 
ticaa pauiio auperana. Pedes erassi, breves. 

Inclica soltda. Nijrra, nitens, gla})rfl, elytronui! etriis optinie 
det« riiiniiilis, nnteiiuis testaceis apice uteris, pedibus fulvis, temo- 
ribus po.<>ierionbu^ iiigris, tibiis postenonbu:} nigricantc late fas- 
ciatis. Long. { lin. 

Fam. Hiatexids. 

HisTER MV1CD18SIMUB. H. SccBVoltB ct //. ckineHsi simiUimus at 

distinctus. Ater, nitens, glaber, mandibiilis inagnis inapqualibus, 
dextra dentibns duobus parvis nnitis, sinistra Inngriore njaL^s nr- 
cTiaia (b^ntibus duobus majni ilnis subarntis, thoraci.s sulcis duobus 
ialeralibus postice abbrevialis, civ Iris obscuris, striis optimc deter- 
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minatie, 1* aut marginal i ahbreviata, 2* et 4» inlegru^ 5* «ub* 
abbreiiata* 6* valde abbremta. Long. ^ Un. 

Fam. Dynastidae. 

Xylotrvpes reductus. Mas. Rufo-piceus, subtiis rufescens fulva- 
pilosus, capitis cornu brevi rpfrrtoto apire conico, thoraro mh- 
laevi excavato, elytris subobsolete puuctato-linratis, llneis suturali- 
bus distinctis. Fcem. Capite inermi, thoraee uoii excavato. i^ong. 
7\ Hn. 

XvLoTUUFKS SOLI oi PES. Foeiti. Rufus, bnbpviuctatus, subtus vix 
pilosus, capite transverse carinato, ihorace convexo, tibiis craasis- 
Mmw. Long. 7| lin. 

PuiLEURUs DETRACTUS. Fosm, Niger, viz nitens, capite punetato, 
atiteBnb palpisque nifis, thorace inarginato aubtiliMime panelato^ 
elytris punctato-lineatis. Long. 4-4^ lin. 

Orphnvs DETCGBlfB. Jf(M. Niger, nitens. parce piinctattis, rabtus 
mfescens, capite oonm erecto, thorace valde excarato, carinis la- 
teralibofl comutis. Fern, Capite inermi, thorace piano. Long. 
3-3|lio. 

Fam. MUolonfhidaB. 

Melol-ontha RUtiiGiNosA. Ochraceo-rubigluoi-a, i^ubtu:* testaceo- 
albida, acntello pallido, abdominis lateribns albis, elytris aplcem 
versos subgibbosis. Long. 15 lin. 

MsiiOLOKTBA FSREUGiMOSA. Femig^neo-ptcea, pallide tomentosa, 
sabtoscano-pilosa, antennaram laminis mfescentibos, elytris apioem 
▼ersQS subgibbosis. Long. 13 lin. 

Mblolomtha pimguis. Fioeai subnitensy non tomentosa, pOia 
subtus nounullia pallidis, capite dense panctato, thorace parce 
piiDctato, elytris rufescentibns parce ponotatis apicem Tersus ab- 
rapte deflexis. Long. 9 lin. 

Mklolontha setosa. Picea, obscura, subpruinosa, rude punctata, 
pilis rari:^ longis }>R]1i(lis induta, subtus ferniginea, elytns apioem 
verius abrupte dctlexis. Long. 10 Hn. 

RHI70TR0GUS HiRTiPECTUs. Rut'esccns, nitPT!^ subpunctatus, 
pilis patlris longis indtitn---, pectore pilis testaceis dense vestito, 
capite nigricante conferte puiictato. Long. 7 lin. 

Rhizotrogus ^auALis. Rufesceute-testaceus, nitens, conferte 
punctatus, vix pilosus, rajn'te marjjinato transvers^c bicarinato, 
elytrorum lateribus subundulatis, sulcis duobus hunieralibus i»- 
distinctia. Long. .5^ lin. 

Uhizotrogls costatus. Fenugiiicus, nitens, vix tonientosus, 
confertissime punctatus, capite marginato antice inciso, elytris sub- 
qnadricostatis, carinis daabus transversis subapicalibus, pedibus 
rniis. Long. 5 lin. 

Rhizotrogvs inovctvs Piceus, vix nitens, conferte punctatus* 
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suljtui rufesceos* eljths apicem versus abrupte dedexis. Loug. 

0 liii. 

Khizotrogus KXACTU8. Ferru^iueu!*, siibuitens, coufertissime 
puuctatiis, cauo-tomentosus, clypeo vix iiici&u, elytri» 6ul><j[uadri- 
costatis, thoracis lateribus subangulatis. Long. 5 lin. 

TaiGONtisiTOMA NANA. Tcstat^ea, aiteijs, capito thoraceque mh- 
tilissime punctatis, elytris rude lineato-punctatis. Lonii;. 2\ lin. 

PopiLLiA DisCALis. Viridis, nitens, >uhtus cano-pilojsa, thoracis 
Utexibua tes^laceo-pubescentibus, abduuuuis lateributi tomeuto al> 
faidD niaetilatis, elytronmi Tittn diubtu discaUbtu abbreriatis ru- 
feweottbiu, pedibos ex parte mfescentibui. Long. 3i lin. 

Sericesthis rotundata. Rufescenti-picea, lata, iridescenti-to- 
mentoea* cljpeo punctato nitente^ Ihoraoe velutino^ elytris tttb- 
tfliter Uneato-ponetatis. Long. 4 lin. 

Sekicbvthis 8VB8IGNATA. Nigra, nitens, paree birta, sobtus irides- 
centl-tomentoia, clypeo rude pnnetato, thoraee Tiridi subtiluame 
panctato, elytris subtiliter lineato- punctatis, li.icolisqiiatuor basali- 
boa mfesoentibus. Long. 3| lin. 

SsRiCESTHia MOLLIS. RafesceDS, subvelatina, subiridesoenti-to- 
mentosa, capite nitente punctato, thoraee subtilissime punctato, 
elytris subtiliter lineato-punctatis. Long, li lin. 

Sbricesthis confirmata. Rufescens, subvelutina, sat angusta, 

iridescenti-tomcntosa, rnpite punctato nitcntt , rliorace subpunc- 
tato, elytrorum liueis beue determinatb subtiliter punctatis. Long. 
2| lin. 

Plectris solids. Ferruginea nut nigra, nitons, crassa, testaceo- 
pilosa, scite et cout'erte punctata, clypeo brevi. Long. 3-3:^ lin. 

IsoNYCHUS VENTRAT.is. Cupreo-viri<li<, |>arce pilosus, capite fho- 
raceque subtiiissiQie punctatis, jil»tli)itiuic tcstaceo, macula }ij)icali 
riridi, elytris puiicfato-iincatis, niaculis duabus posticis turcatis 
uuu'ulis(jue (luabus basalibus liilvis. Lonjr. .S| liu. 

IsoNYCHi s I'KCTORALis. Niger, uitens, vix pilosus, capite thorace- 
que subtiliter punctatis, pectore abdoniine pedibusque subtu^s nifcs- 
centibus, elytrorum lineis tix punctatis. Long. lin. 

Omaloflia i iiAciA. Tcstacea, niteus, capite \iridi dLprcsso con- 
fertissime punctato, thoruce scite et conferte punctato, disco viridi, 
elytris puoctato-lineatis, |)laga basaii, strigis duabos bumeralibus, 
duabus suturalibus posticis duabusque externis subapicalibus viri- 
<fibnsy tibiifl posticis Tiridibus. Long. 3-3^ lin. 

Omalofi*! A leiTBRRUPTA. Viridi-euprea» nitens, pUosa, capite rude 
punctato, thoraee scite punctato, maculis duabus posticis mam- 
nalibos testaceis, elytris testaceis pnnctato-ltneatis, strigis nonnnUis 
otgro*>'nridibus. Long. 2^^ lin. 

Omaloplia 8EMIC1NCTA. Testscea, nitens, capite thoraceque riri- 
dibua snbtilisstme punctatis, capite antico thoradsque margine 
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testaceis^ elytrorum liucU rude puiictatis, macula basali margine 
Buturaqae Wridibus, pectore viriai. Long. 2-2^ lin. 

Omaloi'Li a ham I V I u V. Ttstacea, nitens, cnpitc viridi coiifertissime 
punctato linea truiisversa testacea, thorace viridi scite punctato 
vitta margineque tefltaceb, abdominiB lineis punetatis, vitta stitu- 
rali hamata antioe abbreviata Uneisque duabus marpinalibus inter- 
ruptis TiridibnB, pedibus ex parte pectoieqne Tindibna. Long. 
2iin. 

Anomala BUMBRALI8. Tcstacea, niCens, capitc piceo confertiesime 
punctato* tborace scitissime punctato, elytris punetato-lineatisa 
i»utura macutiaque duabns humeralibus nigina* tarsia piceia. Long. 
7|lin. 

Anomala discalis. Testacea, iiiteus, capite thoraceque scitisrime 
punctatis viridi marginatis, elvtris punctato-lineatis, sutura mar- 
gineque nigricantihns, abdominis lateribus uigro fasriatis, fascia 
poatica viridi, pedibus ex parte viridibns. Long. 5^ liu. 

Anomala conformi!«. Testacea, uitens, capite piceo confertissinie 
punctato, clypeo ferrngineo, thorace scitissime punctato* elytrorum 
lineis vix punctatis, sutura picea. Long. 4 lin. 

Anomala punctatissima. iEneo-viridis, nitens, c(mfertissinie 
punctata, palpis antennisque fermgineis, elytris lineato-punctatis, 
tatftis piceis. Long. 4 lin. 

MlMCLA VARIKGATA. Viridis, uiteus* BubtuB testru ( o varia, capite 

tliornreqtie t^labris, cnpitc aiitico thoracisquc lateribus iuteb, elytris 
|)iiiK t:it(i liiu ;Lti«, iimculis duabus discaiibus strigisque duabus 
traasvcrsis antcrionbus ct exicrioribus luteis. Long. Di-6| lin. 

Fam. TkiduAdaB. 

Valgus addkmdus. Piceus, depressus, subtus cinereo-tunRiitubuaf, 
elytris punctato-lineatis dnereo snbtriiiaciatii. long. 1 \ lin. 

[To be coutmued.] 



IX. — Note <m Stjiiilla Mantis^ Rondel* 
By JAM£i> iATE JoUiNsoN, Esq. 

To the Editors of the AnnaU of ffatural Hutory* 

Gentlemen, Madeira, Nov. 15, 1858. 

Having obtuiued a tine specimen of the Crustacean Squilla 

Mantis, ButmIcI., from deep water off this island, and having 
gone carctuliy over Mr. Bell's description uf this species in his 
excellent ' History of the British Stalk-eyed Crustacea,' 1 beg 
leave to send you a note of several points, partly in addition to, 
partly in correction of^ Mr. Bell's description^ which appears to 
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bftve been dimwn np from a driedj and not fully-grown, individual, 
4 inches in length, — ^whereas my specimen, which is a male, 
measurea 7 inches, Uie narrowest part of the thorax measuring 
] inch across, and the widest part of the abdomen 1 ^ inch. 

1* The eyes are gieen. 2. The three filaments of the internal 
or superior antennse are of very unequal length, the longest of 
them measuring 2J inches, the shortest only 1 inch. 3. The 
superior (Mr. Bell says the inferior) margin of the groove in the 
penultimate joint of thr claws which receives the si\ spines of the 
tenninal joint is denticuhitcil. This groove is bridj^'cil over at 
five places by tubercles, as if for the purpose of fjiving support 
to the thin sides of the joint at their free and therefore weakened 
edges. 4. The lateral pieces of the carapace have each two 
longitudinal ridges or crests, all of which (Mr. Bell speaks of 
the outermost only) extend back to near the posterior margin. 
This posterior margin forms an uninterrupted curve from the 
sides inwardly, Mr. fiell's diagnosis of tne specific character 
states that the posterior margin of the middle portion of the 
carapace is straight. 5. AU the longitudinal ridges or crests of 
the foarth, fifth, and sixth abdominal segments terminate in 
spines; and the lateM ridges of the first, second, and third seg- 
ments are similarly terminated. Mr. Bell refers to the ridges 
of the sixth segment only as heing spined. The objects that 
look like fringed appendages upon five of the abdominal seg' 
ments in Mr. Bell's figure are not to be found on the animal, 
saving 'as depressions in the integument. In ^Ir. Hell's specimen 
the median ridge of the last abdominal segment (the middle 
lobe of the tail) terminated posteriorly in an intramarginal 
tubercle : in mine it ends in a sharp spme. At the anterior 
extremity of this ridge there is a small tubercle on each sule. 
The colours of this segment are worthy of notice. The nit tUan 
ndgc is yellow ; the raised and thickened margin is brown ; the 
larger portion <^ the superior surface of the segment is of a Uvely 
purple; and on each side of the median ridge near the front 
maigin of the segment is a large round spot of deep purple, 
like an eye, a quarter of an inch in diameter, the anterior por- 
tion being nearly black. These spots present a remarkable 
appearance when the animal is fresh firom the water ; but they 
disappear entirely, and the whole segment becomes in time of a 
dull brown colour. The colour of the abdomen is a pale varied 
purple washed with an impure white. 

I am. Gentlemen, 

Your obedient Servant, 
Jamks Yat£ Johnson. 
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T.'^Bvogrt^^kkd Notia of the late iUcHAmo Tatlob, &c. 

It 18 thia month our pmnfcil doty to record the death of Mr. 
Biehard Taylor, the founder of theae * Annals.' On a ftiture 
occasion we ahall endeavour to do more amide justice to hie 
Tnemory, but we cannot refrain from taking the earliest oppor* 
tunity of giving a slight outline of his loagi active, and useful 
career. In so doing we pay, however imperfectly, the tribute 
which is dtie to one of our most respected fellow-citizens, who 
nobly sustained the credit of the profession to which his abilities 
were devotod, Rnd deservedly acquired tlic ti u iidship, esteem, 
and con ti (it nee of the larpre circle of cfiiiiK nt im it with whom it 
brougrht him into constant and familiar niiereourse. 

Richard Taylor was born on the 18th of May, 1781, at Nor- 
wich. He was the second son (of a family of seven) of John 
Taylor, wool-comber, and Susan Cooke, and great -•grandson of 
Dr. John Taylor, the author of the eelebrated ' Hebrew Con- 
cordance/ His education was received at a day-school In Nor- 
wich^ kept by the Rev. John Houghton, whom he describes as 
an excellent grammarian and a severe disciplinarian. Under 
this able tutor and his son, he made early and considerable pro* 
gress in classical learning, and also acquired some knowledge of 
chemistry and other branches of natural philosophy. It seems to 
have been the wish of the master that his pupil should procetjd to 
the High School of Glasgow (where he had himself received his 
education), and there qualify himself for the ministry ; but other 
counsels prevailed, and, principally at tlic snijirestion of Sir 
.Tallies Edward Smith, the founder of the Linna;an Society, and 
a very intimate friend of Ins parents, he was induced to adopt 
the ])rofession of a printer — a profession to whieli he hceame 
aril( iitlv uttuehed. Ou Sir .Tames Smith's n c vnnmcndution, he 
was a}>prenticed to Mr. Davis of Chancery Ivane, London, a 
printer of eminence, from whose press issued many scien- 
tific works of importance. During this period of his life, his 
leisure hours seem to have been employed in the study not only 
of the classics, but also of the mediseval Latin and Italian authors, 
especially the poets, of whoae writings he formed a cniioas 
collection. From these, his old dumps as he was wont to 
can them, he derived great pleasure to the last moments of his life. 
He also becanio a proticient scholar in French, Flemish, Anglo- 
Saxon and several of the kindred Teutonic dialects, — a proficiency 
which afterwards proved of eminent utility in his professional 
career, by far the greater number of the Anglo-Saxon works, and 
works connected with that branch of literature, published in 
London during the last forty years, having issued from his press. 

On the expiration ot" his apprenticrship, he carried on business 
for a short time m Chancery Lane, in partnership with a Mr. 
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Wttks ; but on bis birthday in tbe year 180S, at the age of 
twenty-two, be establidbed himself, in partnership witb hia 
father^ in Blaekhorse Court, Fket Street, from whence he socNi 
after removed to Shoe Lane, and subsequently to Red Lion 

Court. His press spoeflHy became the medium throuirh which 
ucarly ali the more important works in acientifie natural histonr 
were usJiered into the world ; and the careful accuracy by which 
all it^ productions were distinguished led to a rapi(i extension of 
ita use. It was immediately adopted by the Linnaian Society ; 
the Roval Society and many other learned bodies succeeded ; 
indiviJuai members naturally followed the example of the 
Societies to which they belonged ; and the same valuable qualities 
whidi bad rendered it so acceptable to men of scieiiee were 
equally appreciated by those ^engaged in other pursuiti. Tbe 
beautiful editions of the Glassies which prooeedea from it, soon 
rendered his Ibvourite device (tbe lamp receiving oil, with its 
motto of Alere flammam ") as familiar to all who had received a 
claiaical education in England as it had been from the beginning 
to the world of science. It would be tedious to enumerate even 
the more important of these works; but there is one in all 
respects so remarkable as to deserve especial mention. This is 
the facsimile of the Psalms frotn the Codex Alexandrinus, t dited 
by the Rev. H. II. Babt r, " ni whose chambers in the JJritish 
Museum," says Mr. Taylor ni his Diary, under date of the 11th 
Nov. 1811, " I have collated the prodts of tlie Hi >L and second 
sheets with the Codex fetter by letter, and 1 intend, if possible, 
to do tlie same for all the rest.'' A more strikinu^ proof could 
not be adduced of his strict^ attention to the accuracy of his 
press^ and of his persevering devotion even to the uiiuutest 
dutbs of his profession. 

In the year 1807 he became a Fellow of the Linntean Society , 
and at the anniTcrsary of 1810 he was elected Under*Secretary, 
an office which he retained for nearly half a century, and m 
which he earned for himself the cordial esteem and good-will of 
every member of the Society. In his Diary, under date of 
the anniversary of 1849, he notes that he had "served with 
M'Leay^ Bichenq, Dr. Boott, and Mr. Bennett, under the sue* 
cessive presidencies of the founder Sir J. £. Smith (the intimate 
and dear fri<Mid of my parents and my warm friend), of the 
Earl of Derby, the Duke of Somerset, and my excellent friend 
Dr. Stanley, Bishop of Norwich." To the names of the Presi- 
dents he might subsequently have added those of Mr. Brown 
and ^ir. Bell ; and he must have felt, though he was too modest 
himself to note it down, how highly he was este< nu d by them 
all for his strict sense of honour, the amiability of his disposi- 
tion, and his entire devotion to the interests of the Society. 
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Among the numerous other learned bodies of which he was a 
member, the Society of Antiqaaries, the Astronomical Society, 
and the Philological were those in which he took the deepest 
interest. He also attached himself from its commencement to 
the British Association for the Advancement of Science^ nearly 
all the meetings of which, while his health permitted, he regu- 
larly attended. At these pleasant gatherings of the scientific 
world, in tlir soeicty of his numerous friends and of those whose 
names wci e most distinpruished in science, many of the happiest 
days of his life were parsed. 

In 1822 he became joint editor with i>r. TiUoeh of the 'Phi- 
losophical Magazine/ with which Dr. Thonisou's ' Annals of 
Philosophy* were subsequently incorpomted. In 1838 he esta- 
blished the present w ork, under the title of the 'Annals of iS'alural 
History/ and united with it, in 1841, Loudon and Charles worth's 
'Magazine of Natural History/ He snhseqaently (at the sug- 
gestion and with the assistance of some of the most eminent 
memhers of the British Association) issued several volumes of 
a work intended especially to contain papers of a high order 
of merit, chiefly translated, under the title of ' Taylor^s Scientiiic 
Memoirs/ But his own principal literary labours were in the 
field of bihUcal and philological research. In 1829 he prepared 
a new edition of Home Tooke's ' Diversions of Purley,' which he 
enriched with many valuable notes, and which he re-edited in 
18 i0. In the same year (181<0), Warton's ' History of English 
Poetry' having been placed in his hands by Mr. Tegsr^ tho pub- 
lisher, he contributed largely, in conjunction with his triends 
Sir F. Madden, Benjamin Thorpe, J. M. Keuible, and others, 
to improve the valuable edition published in 1824 by the late 
Mr. Richard Price. 

For many years he represented the ward of Farringdon 
Without (in which his business premises were situated), in the 
Common Council of the City of London^ and constantly paid 
strict attention to his representative dnties. Of all the objects 
whieh came under his eognizance in this eapadty there were 
none which interested him more deeply than questions con- 
nected with education. He took an active part in the foundation 
of the City of London School^ and warmly promoted the esta* 
blishment of University College and of the Univci'sity of Lon- 
don* His politics were decidedly liberal; but his extended 
intercourse with the world, and the natural benevolence of his 
character, inclined him to listen with the most complete tolerance 
U) the opinions of tho<ie who differed from him ; and he reckoned 
among his attached friends many whose political opinions were 
strongly opposed to his own. 

Karly in the summer of 186;^ his health gave way, and he 
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found it necessary to withdraw from the exdtetnent of active 
life. He settled down at Richmond, and once more gave htm* 
self up to Ovid, Virgil^ and his old Mends PaaluB Manutiiis, 
Justus Lipsitts, Ochinus, Fracastorius, &c. Increasing years 
brought increasinp: feebleness ; and the severe weather of No- 
vember last V)rought on an attaek of bronchitis, (if \vfiir!\ lie 
died suddenly on the 1st of December, in the seventy -eighth 
year of his age. — J. J. B. 



PROCEEDINGS OF LEARNED SOCIETIES. 

ZOOLOGICAL 80CIBTY. 
June 22, 1858.— Dr, Gray, V.P., in the Chair. 

Olf THE SySTCMATIC ARRANGEMENT OP THE TaILLESS Ba- 
TRACOIANS AND THE StRUCTTURE OP RbINOPHRYNVS DOR- 

8AI.I8. By Dr. Albert GOnther. 

The organ which in the tailless Batrachiaus offers tlie must re- 
markable eharscter, and which is most doselv connected with their 
mode of Ufe, is the tongue, Wagler has already separated from 
the other Ranidm a group without tongue, Aglossa^ comprising all 

other RanidtE inider the imrTie Pkanerogfos.tcv, which have a tongue 
entirelv adherent in front. This division was viho afterwards accepted 
bv Bibron, who cbanp:ed the name of Aylosste into that Phnjno- 
yloss(B. The separation of the fir:>t group appears the more justifi- 
able, as MuUer came to the same result by another prmciple. I 
now add a third form, hitherto very imperfectly known, and the 
tongue of wliich is not yet described. Rhinopkrynus dorsalU is the 
only fiatrachian which has a tongue free in front, with the anterior 
tip capable of being stret< ]ied out of the montli Tlie details are as 
follow? : — The base of the cavity of the moutii is occupierl hv the 
tongue. The front part of thii organ is rather narrow and cj iindncal, 
with an obtuse rounded tip, of a similar shape to that of one of the 
small Rodentia ; the frontpart is quite free ; somewhat anterior to the 
midiUe of its length it is nxed to the base of tlie mouth by a frenu- 
lum ; behind this it becomes gradually broader, and is fixed on each 
side by a muscular pad. The himler edj;e is rounded, not notched, 
entirely adherent, and exhibiting only a transverse sHghtly ))rominent 
swelling. The tonpiue is entirely soft, witli a velvet-like surface, 
covered with pa^iUa; Jili/orme«t which gradually become longer 
behind ; and whereas the front tip of the tongue is again capable 
of being stretched out of the month, both hahres of the mu$eulu§ 
gemogloma are well dcTcloped, forming the ^ery base of the cavity 
of the month . 

I propose to divide the Batraehia anura into three groups 
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A. Agloma : H. a. witlioat tongue. 

B. Ojpisthoglosaa : B. a, with a tongue adherent in front, and 

more or less free behind. 

C. Proteroffiotsa : B, a. with a toiigue free in front and adherent 

behind. 

We find bv tar the ^n atost development and the jjreatest variety 
of forms in the second group; and therefore I prefer to eonsider the 
principles of further division first in this x»'"up, hoping to obtaui in 
thia way points of view according to which we may characterise and 
divide the few known forma of the other groups. Thoie i^iaractrrs 
which are generally considered aa the most impoitaat> and which 
always command a separation of two Batrachian^, are : — 

1. The presence or abs-enre of the mavillarv teeth. 

2. The flilatpH or cylindrical form of the transverse process or dia- 
pophysiH ot tile sacral vertebra. 

3. The dilated or not dilated tips of the fingers and toes. 
When we consider that the lower jaw of the tailed Batrachiana ia 

Erovided with a series of teeth, and that these are wanting in the same 
one of all the tailleaa Batrachiana, we are ohliged to acknowledge 
the importance of this character, — -the more so as thi-^ difference is 
followed by a difference in thv mode of lite, as far as 1 have been 
enabled to observe it in European forins. In the former the teeth 
are the oreans for iseizing the food ; in the latter, as well in those 
with maxiliaTy teeth as in the toothleaa, the <off^e aerrea thia pur- 
pose. The former seise the prey in the same way aa the Saurians 
do, and hold and press it with the teeth ; the latter seise it with the 
clammy tongue, either filliping it out of the mouth as the frogs, or 
only turnincr it out, m the tond« do, with broad and fixed tonfjne : 
the morhanism of seizins: is the sanje as m Mt/njifcojJuif/a, Plrn,t, or 
ChumctleoM. On examining the recently swallowed animals from the 
atomadi of a lisard or newt, we find them always in a more or leas 
keemted condition; whilst those taken iirom the stomach of a 
toothed or toothleea frog or toad are constantly nninjured. This is 
even the case with Ceratophrf^md Cystiynnthnst which areprovided 
with the strons:est dentition amonp: all the Batraehian?. The prey 
when seized is lidd and pres^^r l In* tlic tonj^ne airainst the nj)per 
part of the cavity of the montli , and thon[;h in some of the 
species there are maxillary teeth, they ap^iear to be entirely without 
AuMstioo, and palatine teeth alone give aaaiataiice to thia aeeood part 
of the action. Therefore, not being able to consider the character 
of the dentition among the tailless Batrachians as one intimately oon- 
necteil with their mode of life, 1 think it right to subordinate it to 
another character which does eorres])ond with thi«i pretension. In 
a similar wav the value of dentition is <Hsn 'rarded in the l^ ltMitita, 
which contain the toothless Myrmecophaga and Manis^ and on the 
other hand the D^typus gigat, which exhibits more teeth than any 
other mammal except some Cetaeea. 8o also the Salmonidie contaiin 
the nearly toothless Coregoni and the stron&;l^--armed Sehtonet, 9te, 
M'hat iniluenoe the dilated or more eylindneal form of the process 
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of tlw awral Tertebta bas upon the modeof UfeU^Kfitenlttoezphdiiy 
as it does not abflolutely correspond with other phyiiologlool or anftp 
tomical characters. By the dilatation of these processes the pelvis 
obtains much more firmness ; nnrl a laterni motion !« more or less 
entirely impeded. We sliouid therelore expect to meet with this 
character in t£ose Batrachians which are provided with the longest 
and moot powerful hind legs, according to the physical problem, 
that the longest lever requires the strongest centre. But on the 
eontiary, the Batrachians with the shortest legs exhibit a much-dilated 
sacral vertebra, whilst on the other hand the long-legged HylidiB 
show the same peculiarity. In fact, Mm oateologicaf form xepnts to 
be coiuferffd with none of the jnotfifirntinns of locot/iution ; tor we 
had aiming lliesc Batrachians (rood bwiuirners as well as bad, tree- a«i 
well as earth'tVogs, those which always hop well as those which 
often erawl ; finidly, we are unable to refer to it a peculiarity of any 
part of the propagation. Generally, I can only state ^ 

1. That ali ike Butrnchia anura unihtmi maxillary teeth exhibit 
dilafpfJ processes of the sacral rortehrre, except the 11 ylaplesida? ; 
but that, on the other hand, tlie Itatrach'tn fofprrr with utaxillarv 
teeth may hare this bone sometimes dilated, and souielimes cylin- 
drical in form. 

2. That ail the Batrachia anura inth paratoids eMiit dilated 
ftoeeeees (without any exception at present) ; bnt that, on the other 
hand, the Batrachia anura without paratoids have ^ther this bone 

dilated or cyliiulrical in form. 

From the above inquiries it Is evident that I do not think this 
anatomical character tit for separating the whole group ol the Opis- 
thoglo^a, so as to forui two natural divisions ; and there remains only 
the third of the above-mentioned characters, — th£ dilated or not di- 
iaied tip of the jingere amd toee. 

This natural character is connected with a strongly marked di- 
■tinctiDn in the mode of liie, with climbimg trees, which peculiarity 
is justly considered as one of the most important characters among 
the Vertebrata. No tVog or toad witlioiit dilated toes is known to 
chiiib tree.-;; and althoug)i our kiii)\\ktige of the mode of life of 
the tropical furm:^ is very limited, I iiave no doubt that the tooth- 
less Bstradiiaoa with dUated toes, of the tropics (Hylaplesia, //y- 
imdaetylue, Mraehymems, &c.), are enabled to climb trees, walls, 
&c., some being active during the day, others daring the night. 
I am well aware that there are forms having the toes so slightly di- 
lated that it is diffictdt to say to which section they belong ; bnt in 
such instances tiie question will be decided either by observation of 
the living animals or by the more distinguisiiable form of closely 
allied species, as for example in the genus Hylodes, The objection 
to separating the toothless Batrad^uis in this way, they having 
been till now considered as a natural group, I get over by the fact 
that my two proposed series are parallel, and their members nearly 
corresponding ; and 1 trust that at a not far distant time some of the 
wautinar forms will be found. Therefore 1 divide the Anura opistho' 
ylo99a into two series : — 
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1. OpUtkosima iWjfdnHfUi OpU4h&ghua nfth cylinchrica! df 

jpointed tip of the fingers and toes. 

2. Opisthoglossa phtfdaeiyla t Opiaik^hmt with dilated tip of 

the finger'5 mul tncs. 

Amone: tin aulnials of both s< rii s we hnd that the same eharaciers 
recur ; Hiui so we Are enabled to apply in both series the same further 
division. I have already menticmed what valoe I am disposed to 
attribote to the detilHioB ; and by oo*ordlnatifig with it the stm^ 
tiire of the ear, I think we nay obttiii natural and scientifieAny- 
estAhliflhed groapa. Especially I think we can thus satisfy the lon;^ 
felt neressitv of sepnmtin^ the BomhinfftoreA in a strictly Hrcnni- 
Fcrihed <^roMy>. Now-a-days a irr< up, tlrtiited a.** TsebiK^i f!nr<5 tlie 
liomhma tores, *' Body ftjid exfreimtips fifiort^ head roundn' ihuii in 
ike Ranse, ^Ain (/eneraUy warty is not tit to form a part of the 
natond ayitcm. Haschke was the fint who directed the attention 
of natamliste to a peculiarity in Che ear of BemiiHaior ifineu9, 
etating, in the * Beitiage mr Naturgeschiehte nnd Ffaynologie/ ]>. 39, 
*' Not much of a camm tympani is to be seen in Bufo igneutt^ whereas 
muscles of the osstcula atuiitus appear to fill up the whole space.** 
This information was not much enlarefd by the inquiries of (renflFroy, 
Scarpa, and Wu)dischmann ; but Joiiuuues Miiller, itaving found n 
•imilar structure in the ear of the PefohateB of France (P. cuUripfs), 
with his anatoviioal ingenuity applied this character ion a distrtbn- 
tion of the TaiUest Batrachians into three groupe t — 

1. Jkmrtt with an entirely bony eavnm tympani, with a eartibgi- 
nous on\ pr of this cavity instead of a membranaceons tympanum, 
witii the euiitacbiau tubes united into a single aperture i Dactyle- 
thra and Pipa. 

2. Anura with a partialiy inembrauaoeous cavuui tympani, with a 
membranaoeous tympanam and the apertnree of the BnaCaehiBn tnbea 
separated » the greater part of the Jnura, 

3. Anura withcmt tvni])amini» eostaehlun tubes, or eavum tympani, 
and with the cover o^ the fenestra ovalis cartilaginons t Smnbrntitot 
iffneut and Pelnhnfes cuUr'rpf9. 

In rejecting this systemaiical anaiiL: ment of the w^o/ff suborder, 
I agree so hx with Tschudi ; not, howe^ er, '* because the anatomic 
ought not to prescribe dirisioDs to the zoologist,** but rather becanse 
the Batraehians with imperfiectly-dereloped ear wonld form together 
an umiatnral group, and would be eeparated too far from other allied 
forms, if we tried to apply this character as that of a section. On the 
other hand, it is much more important than Tschudi sup[>of4p«, becRuec 
it proves to })(• of absnliito value, as fdwnvs indientini: the totul <il>- 
sence of the ti/mpatrtrm. Hatrachians wiLh well-dnt luped ear exlubit 
sometimes a conspicuous, sometimes au indi8>tiuct, sometimei^a hidden 
tympanum, which d i flhreucea may olfrr in some caaea a aenerie» in 
others only a apeeifio eharacter $ even in many instances the appear^- 
anre of the tympanum is Tatiable in the individuals of the same 
species, being more or less conspicuous. The tympanum is hiddett 
in those Batrachians where it is fornipd bv fi transpiivcnt membrane ; 
but the skin of the body, not uiodiiied and not adlierent, equally 
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covers the tyin]Miiio region, and tlic tympamiiii becomes visible only 

after ttio elcin is removed. Tlic tympfintim is indistinct in those 
Batrachiaus where t!ie skin of the hodr i-; firmly adherent to the 
tympanum, covt riuLr m )re or less of its surface. But in all these 
Balraciiiiius the tyuipaimm is present ; aud it is a great mistake to 
ecmfoand the characters of a hidden and of an absent tympanum ; 
and nrnch trouble and much misanderstanding would be saved to 
naturalists, if a more precise mode of expression were introduced 
into the descriptions. Secondly, we are obliged to acknowledge the 
value of the development of the ear in systematical arrangements, 
when we consider that this organ srradually returns to siniphcity in 
the series of the Vertebrata, and that e»i)ecially in the next class, of 
Pisces, it obtains systematic importance again. Therefore, though 
not accepting the structure of the ear as the first principle for the 
dinsion of those animals, I shall combine it witfi the dentition. 
Tschudi discredited Muller*s observation, Tindieating for all Anura 
eustachian tubes and a cnvnm tympani, and only referrinp; variations 
of the aperture of the eustachian tube in the cavum tynijjani to the 
age of the individual {Ilombuiatur if/neus). Besides he mentions 
frequent examinations of the structure of the ear, according to which 
this organ, especially among the ** Bombinatoritke,** is liable to great 
Tsriations, nearly in e\ ery genus, as regards the form and situation 
of the ossieula auditus, the chordia tynipani, the tvmpanum, the tuba 
Eustachii, &c. It is a great pity that Tschu(ii never published 
these examinations ; but in those which he has published I cannot 
quite a^ree with In'm. 

The imperfect Lk vi'lopment of tlie ear I have found or recognized iu 
Bohibinator iyaeua, Felobates fuacu^ aud cullripeSy AUodes monti" 
tola (M' iegmann in TelmafoHw j^enmanud), Micrkyla uckaiina*, 
PkrytUseug nigrieOM, 2<eMsand emeiffer, Braehycephalu$epkippiumy 
Hemisus guttaitu {Enyy^i 1 1 guttatum, Rapp), and finally in lihi- 
nophrynus dorsalis, which, although not belonging to the OpisthO' 
glossut may be mentioned on account of the structure of the ear. 
In all these Batrachiaus, tympanum and cavum tympani are entirely 
absent ; tlie eustachian tube is either entirely deficient, as I fomid it 
in Phryniscus cruciger and R/iinophrynus (and according to Muller'a 
observations, perhaps in some specimens of Bombituttor igneut and 
Pelo6aie$ cultripes), or it is only a blind tube without osteum tym- 
panicum. Although I always found in some specimens of the same 
species the same development of the eustachian tubes, I do not ven- 
ture to contradict other observations, according to which these tubes 
were found more or less accessible ; and Tschudi may be right in 
stating a variation to occur with the age. But such a variation as 
regards abolition certainly would not reach the cavum tympani or the 
tympanum ; and therefore I hold to the truth of the fact that in the 
foresaid Batrachians this part of the ear is wantii^. In Bombinator 
and Pelobates I have always found the osteum pnaryngeum of the 
eustachian tube open. It is situated quite on the side of tiie pharynx, 

♦ Cf. Tschudi's ' Batraciua,' p, 14« 

Ann. ^ Ma^. N. Hist. Ser.3. Fo/.iii. 5 



Digitized by Google 



^Qol^giml BoaUt^ ' 

is very suiall aiid narrow, and accessible ouiy to a tiiiu brigtlt ; the 
tube passei near the united oa tphenoidemn and petroaum inwaidf 
and towardi the b«ck» croiiing the carotia and tne nenna ▼agna. 
The membrane iirhich it is formed becomes gradually exoesa* 

ivel? thin, and is closed without an aperture near the fenestra 



jidiis cover and in direct contact with muscles; the nature of the 
TcsLibulum is proved by the soft white calcareous concrement. Such 
I found to be the structure of car in Hemisua guttatus and Mi- 
erJiyla^ In PhrynMcm Imtu and wgrieana and in Brashycfjihgilm 
the osteum pharyngeum of the tube is more open. BMnophiymt 
doTMoJlU exhibits'the foUoinng dataila t — ^After rmoying tha akin, an 
aperture of tLc car is no more obserrable than a tympanum exter- 
nally, the whole rcgit^u being covered with muscles. The ino^t nocu» 
rate and repeated cxaniination of old and young individuals lii l not 
enable me to find any osteum piaryugeum of the tube \ at the point 
where it might be supposed to be utuated^ on the sides of the pala* 
turn moUe, 1 found only a very abort and flat grooTe, perhaps tha 
flame aeen by Bibron, who describea the euatachifln tubea aa ez- 
cessively small* After removing the muscles, the external entranea 
in the ear becomes conspicuous ; it is the fenestra ovalis vcstibuli — a 
larire opening with a rounded outline, I'ormed by swollen edi^es of the 
03 petrosum. Tins opening is closed by a cartilagiiiou; ( l orcidum, 
iutenially concave, externally convex, and su inserted by u uanibrune 
in the bony ring aa to be rendered moreable. Bound the bony ring 
arise some mnacnlar fibres, which continue to the front edM of tha 
Bhoulder*blade. Other muscolar fibres, haring arisen from ue centre 
tbc operculum, join them ; and their function is, by moving the 
operculum outwards, to enlarge the cavity of the v( stibulum. The 
vcstibulum itself is spaciou!?, quite bony, and forniing an extcnmlly 
conspicuous, thin, flat hulld.. In the interior is eneloacd in the 
saccum vestibuli — a large, luuuded, white and soft calcareous coucre- 
ment. Besides the fenestra oTslis are to be observed 3 or 4 minute 
openings, through which a bristle can reach immediately the cavity 
01 the sknU, and a larger one, oval, near the canales semicircukres. 

Thus we find in these Amira slip;ht modifications in the type of the 
structure of ilie ear, as it is found in the Ctvcilice and Urodehe (Am- 
phinma, Mciiopoi/uf, Sirerfon, Profei/s, Triton, Salamanffra) , — a cir- 
cumstance which directs us not to neglect it as a character for 
systematical arrangement ; and therefore X divide the Gjnstho^lossu 
oxydactyla and platydactyUt into the foUoving sections 

I. OjiUi/iOf/hssd oxytlartijla. 

maxillary teeth and perfectly-developed ear : Jfnvina. 
2« \\ iih maxillary teeth and imperfectly-developed ear ; 

ijiuatoniici. 

3. AVithout maxillary teeth, and with impcrlcctiy-dcvelopetl 

ear : Brachyttphalina^ 

4. Without maxiUary teeth, and with perfectly-developed ear x 




Digitized by Google 



1. With maxUlary teeth and periectlv-developed ear : Hylina* 

2. With maxiUary teeth ana imper&ctly-deTeloped etr : Mi* 

crhylina, 

(3. Without maxillary teeth, and with imperfectly-developed 

ear : not kiwirn,) 
4, Without maxillary teeth, and with pcrfcctly-develoiicU 
ear: Hylapleaina. 

For the divisbn of these sections into families I use : — 

1* Ifttf mbtmee or pmenee o/paraioidtm 

2. Tkfjhrm of the diapopkysis of saenU wrieirM, 

3« Tko ai0etiiee 9r pi^mmee 0/ a web b^iwtem tie torn* 

i-cousidcr the latter character as the most subordinate of the tliree, 
and I have used for the systcmatioal arraugeinent only those ag- 
gregates of erypta, which are found on the shoulder and eenendfy 
arc icalled. paratoids. Similar glandular aggiegates are found on 
other parts of the body ; and having had the opportunity of examin-i 
in^ somt' !H'w exaniple«< of 5;nch large glaiHlSy 1 ulittk it ttSf fill to give 
an account of them iti f"ll the spi.'Ci*;s. 

lu the genus Plcui uili'uta a largo ^land i> >ituat('<l on the louis, hi 
the males of PeloLaUs on. the upper uiin, in Lu/utoily mutes dorsalU* 
and JSu/o cahmta on the calves. 

In ouer Batrachians the plands are situated on the shoidder, heing 
cither promhient and conspicnousy or hidden. 

1. Jjiura with prominent paratoids are^^^^st^ 8eapkiopu§i 
XJperoleia, BufOt Oiilophus and Phi/Uomptlusa, 

2. lu other Amtra the cryptai arc accumulated on the shoulder, 
but do not form a jiroiiimeut gland, and the aggregate becomes vi- 
sible only by an incision in* the skin, the structare of the paratoid 
being the same : as in HHeicponu, Peiodrya$, and BkiMcphrymu* 
It is far more peculiar in Kalophrynus, which offers quite a smooth 
surface of the skin ; and not only on the shoulders, but on the whoto 
surface of the hnrk, tlir- skui is flfMi'^cly crowded with laigs cryptSB« 
together forming a large dorsal paratoid. 

Having now gone througli the mo.'^t im])ortant characters upon 
whicii 1 base the division of the Opist/toylvimai 1 add the following 
fabi^ arrangement, which will show at once the families thui 
created, their natund relationship, and the parallelism of more remote 
famihesand characters of forms which may be discover^ d. The ver- 
tical divisions show their agreement in the anatomical, the horisontal 
onea in the zoeiogiGal characters* 

* la this species I have only had the opportunity of examining the m&lcs* 
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Both tVio series of OpiHthoglosfia m v not to be considi rod as fonu- 
Lng one continued series between tlie Ayl<)88a &ud I'roieroffloesa ; 
ih^ dp not fonn one leries of aninials» descendbg fhm tbe most 
Migblv promised fonn to the lowest one :' such a gradation is e<^ually 
ibmid in both series ; and one is nt ooc6 atrnck with the identity of 
the charamcters in the single £»milie8| if bron|^t side by lide in two 
pandlel series^ 

^ ; i PPI^THOGLOSSA. \ _ 

PLATYOACTViLA; 



I T 
lUniiHU 



BiMbTcsphaliiuu 



Bnfoaiiis. 



ZYdactyla;. 

Ranida^ 
CysdgnathidK. 
DisGOglotttdn. . 
I Asteroplirydidas* 

Uperoliidae. 
\^ Aljtida'. 
Bombinatoridtt. 
PlirvTtiscid.'o. 
, brachycephalidx. 
* IQuaodeniiitidft, 
Eng>'st(nnatUbe. 
Bufonidse. 



Polypcdati40. 

Hylodida^ 
Hylids. 



Phyl!onic(lusi(lac. 

Pelodryadidie. 

MIcrhorlidA. 



IlyliAA. 



Micriiyliiia. 



Hylaplesidae. 




Hylapli 



I am always afraid of admitting teleologi^al principles into natural 
science ; the most important results of truth are gained by adhering 
to objective facts, and by inquiring into them. Eacli system s^honld 
be adapted only to the j)rescnt state of our knowlnlgc ot animals ; but 
at last we must come to that point where analogies will enable us to 
look further ; and the future will show (if it is allowed to presume 
SO far) that* among tbe forms which hereafter may be discoTered* 
there will be found correspondents to the Asterophrydidte, Phry- 
miicSdt^ Sradkyefphaliihfi Bufot^mt and HylapleM^a, vis. : — 

1. ffyUna, without paratoids, with dilated saerid Tertehra and ftee 

toes. 

2. O. platifdactfia, wttboot inanllary teeth and with imperfectly 

developed enr. 

3. JtJylaplesina, with paratoids, with dilated sacral vertebra, and 

webbed toes. 

4« Bufoniiui, without paratoids, with not dilated sacral verteljiu 
and free toes. 

Only three genera arc known belonging to the first group of 
.^nura, to tbd Agloaa, — Baetylethra, Pipa and Myo^atraehus, tbe 
hitter oTwhich is imperfectly known to myself from a short notice of 
Dr. Gray in the * Proc. Zool. Soc** All these three genera offer such 
characters as to become the types of as many families. But as I do not 
l<!iow ^rliether the star-like confi<2;nration of tlic toes in Pipaf or the 
homy claws of the toes of harfitlpfhra, have the same functional im- 
portance as in the Ox^jdaci tjia and Flatydactyla^ or whether the 
two horizontal fangs in the iuterniaxillary bone o( MyobratracAus sue 
imo teeth, or only apouhyses (as in the lower jaw of TomoptentaX 
t am at a loss wfaieh of tnese characters mnit be snboidinated to the 
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other ; and therefore I refer firat to the more-known structure of ear, 
and propose for tlue present the ibUowing division of this group 

I. Aylossa with united euBtachian tubes and entirely hon^ cayi^m 

tympani. 

a. With maxillaiY teeth : JhcttfUtkndm. 

b, WithoQt masiUaiy teeth : Pipida. 

II. Aglossa with separated enstadiian tubes; cavnin tympani t 

a. With two horisontal fangs in the intsrmaziUaiy bone : 

FSnally, of the last group of Piiotbkooi.cm»a only one genus is 
known, fonaing the type of a family — Bhinojph^fnMdiSt the com- 
plete ehatacters of which would be— 

Proieroffloua wUiioiU mamBary teetk, wUkw^fe^tty developed 
ear, paraioidtt dUated diapopkjfm qf weral vtrtehrak and 
webbed ioee* 

Bibron has given the only published desortpdoD of Jthinophrymte 
dorsalis ; but liavlng had only a single specimen in an imperfect 
condition, he was not enabled to point out all its peculiarities. I 

therefore finisb flii«» ]>ftj>pr ^nth a full degci nation of it. 

Tlie Ijody bcijigot'an oval depressed sli; pi , appears to be broader 
tlian it in reality is, because the skin is loo wuie for the circum- 
ftieuce of tlie body, forming on each side a broad longitudinal fold. 
It is rounded on all sides, the belly being rather more flat ; the whole 
'surface smooth, only in some places finely granulated. The head is 
confounded with the body, situated on the same level, and appears 
to be only the tapering front part of it ; being somcwliat depressed, it 
tapers eonically, atul ends f^nddcnly with the ol)t.use, truneateil top of 
the muzzle. The front pari of the muzzle forms, if closed, a flat round 
disk, somewhat similar to the snout of a jjitr, but dilfering by being 
separated by the deft of the month into an upper emaUer and a lower 
larger half. The month itself is so peculiarly formed as to be imtilDe 
that of every other Batrachian. The cleft is situated hi one plane, 
not on the lower side of the muzzle, but above the middle ; and if the 
snout be imagined to ))e a tmncated rone, the cleft splits it hy a ^ pr- 
tical ent iroing from the trnneated plane to the base ; the rlet'l tiiere- 
fore does not form a couwx line, but three sides of the vertical cut 
of a truncated cone, ijciiig of itself not small, and reaching neuily to 
the anterior angle of the eye, it does not allow a considerable widen- 
ing of the monui, as is necessary where a sling-tongue is present ; 
and when we consider this configuration connected with the plump 
figure of the animal, we may conclude that its food consists only of 
small and slow animals. The nares are situated on the upper side 
of the head, at some distance from the end of the ^noui , iht v arc 
formed by a small oval opening, surrounded by a low cutaneous told, 
and can probably be closed. The eyes arc situated but little fur- 
th» behind the mure^ bat ralher more outwards; they are small, 
and olaced behind a narrow deft formed by the awoUett extecnal 
eydids» 
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The posterior parts of Ike aniiiial are very laigi nad muieular* 

Just in the mitre is the nnus, situated in the upper end of a deep 
longitudinal furrow, which, formed by two thick cutaneoi!<? inhh, ex- 
tends along the lower part of tin b( lly ; prohably it serres tor ( in- 
ducting the products of generation, i^icli of the folds ia in conuexiuu 
with a broftd mttade^ destined for remoying them one from Uie other ; 
along the middle of tfie bottom of this Atrrow It a »plie, aa in the 
periuuHiiu of nn. The eati W Bi t i ee are short ; and the single mem*' 
hers are net eBmpienPBij on account of the wide and enTdoping skin i 
the anterior ones are cnvolopot] to the midtllc of the forearm. The 
fingers are four, quite tree, ending in a blunt tip without being di- 
lated ; the thumb is the shortest, the second uad fourth are nearly 
of equfd length, the third much loiter. There are callosities on 
the umer anid onter aide of the carpna. The hinder legs beeome 
more compiciKma from the articnlaiioa of the kneei the lower 
leg and tarsus are abort ; but notwithatuidDiig the blnatnesa 
of the extremities, a free motion is allowed by the wide-folded 
skin. The plnntn is verv broad ; and the toc5? are joined by a web, 
which, (li 1 j>lv iiotclieti between the toes, reaches the extreme jiha- 
lange m a narrow fold. The os cuiieitorme forms a high, elongated, 
eUiptical prominence, not so hard and sharp as in Felobaies, the 
integument of whidi may be aeparated iiom the bone together with 
the akin, and exhibits a surface with transrerae grooree, a drcum« 
etenee wfaioh aA>fdB a firmer hold when in locomotion. Immediate^ 
before this prominence is '^iturited the rudiment of tfie first toe, mo- 
dified into a perfectly similar ,iTid nlso striated but smaller promi- 
nence. This must 8iij)porL locomotion, especially as its surface is 
sometimes injured and lacerated. The four other toes end with 
a amall round knot, the aeoond being the ahortest, the fonrth the 
laMMt, the third intermediate between the aeoond and fourth^ the 
Mb father longer than the second. 

On the back, on the head, and round the snout, the skin is firmlj 
adherent, all other pnrts hmn^ enveloped by it as by a too wide sac. 
It appears to be smooth on the back, but is pierced on all parts 
with ill numerable minute pores. On the head appear scattered very 
small warts, becoming gradually more crowded towards the end of 
tiM aoovt f they ere not glandular in atructure^ perhara bearing 
eigana ef feeing. The diak-like end of the snout ia entirely smooth, 
p<Salied amd eoic, but of a firm structure. There are whitish pr»- 
minences on the neck, the belly, and on the under sides of the legs j 
they obtain, e«peeially on the latter place, tlie circimifereuce of fig- 
seed, aiMl are i^l uids without ductus excretorii. There is externally 
nothing of a })arutis to be seen ; but by an incision is found a thick 
aggregate of elands, as above mentioned, situated above and behind 
the tenhiei-blade, and of the aame cirenmference aa the akull i the 
dmrtae eieretoiB of the amgle gknda are not different from those 
aeattered on the other parts. In the subcutaneoua tiaeue a black 
pigment is thickly deport td : the colour of the upper part is dark 
Lluish-olive, either unitorm oi with yellowish s])ots along the Ycrte- 
bral hoe, sometimes contluent mto a streak ^ gpots of the same 
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eokmr are lometfaneB «ecn on the iboulder, and especkUf on tiM 
sides mid im the upper parts of the extremities. The snout aad tht 

nnflrr arc paler, and the disk of the snout is colourless. 

The eye is protected two external swollen eyelids, \m\ the 
lower eyelid forms a doulli t( Id, the exteriuil of which is merely a 
fold of the cutis, the iutcrnal being transparent and representing an 
internal eyelid. There is no nievibranm ntotfttent; the pnpu it 
fanad $' the lm» miiidy somewlHit eomprcssed ; no pectm* The 
mill flise of tlie e7« evidently shows that the emmel is nootwrua]. 

There are no teeth ; the edge of the jaws is obtuse and truncated, 
especially that of the lower jaw. Upon examinntion f)f thr rnvifv of 
the mouth, it is found as spacious as the natural entrance is narrow. 
Behind the articuiatiou of the maudibula, and on the fiide of the 
hinder insertion of the tongue, opens u large cavity, covered insido 
wkh a 8troiig;lY'>folded MMcosa, ftnd outside with a stratom of mas* 
eokr fibres ; the end of the hotton of this extends b^tad the bead, 
and is situated near the insertion of the museulus supreupkmh^ Si 
the shoulder-blade. Supposing this cavity to be a vocal sac, I do not 
t}ii?>k that it will ht- found in females ; and it is a peculiarity of this 
animal that thi \c>c,i\ sac is covered hy a tnnsrular stratum, thus 
being (juite sejvaraied from the skin; nor am i ne(piainted with any 
other instance in which the vocal sac reachi^ so far backward. The 
entire upper part of the cavity of the moiith is verr C0M«ve» and oo* 
tered by sacn a thin mucosa as to render the whole coni^aratkm of 
the bone transparent. Near the middle of the palate, and somewhat 
laterally, the inner nostrils are situated, being ronndi^ili-oval and of 
modcrnte size. The anterior part rf fbc ])harTnx is separnted from 
the hinder part bv a cartilaginous traii^x erse pad ; and tbc lattir 
part deserves the name of a palatum muile, inasmuch as it is pro- 
vided with a soft body eovmd with a mueosa, as a similar one is 
Ibnnd at the same phute in the CyprinultB, B etwee n the tongue and 
esr^'li^o ihifreoidea is situated a spacious cavity, such as is generally 
ftimd in Jmura beneath the tongne ; it is qaite dosed. I tbink it m 
a bursa mucosa. 

Concernini* the situatimi the intestines, the followini; is to be 
noticed. The heart is situau il -omewbut towards the ri^bt side of 
the medial line ; and it is a hi<^iily interesting fact that it is sur« 
sounded by the liver in a similar way as in higher aoimali^ as in 
other fiatrachians it is surrounded by the lungs. The stomach is 
i|uite on the right side, and partly eovered by the left bepstio flap, 
separated from the heart only hj a part of the peritoneum : it is 
on its left side. The riirht lunij is behind the liver ; the left Inner 
is larirer and is placed behind the liver ancl stomach. The situatioti of 
the other iatestiiies is the same as is generally found in the yinuru. 

The glottis is a simple cleft ; the larpu: and trachea are coospi<i 
CBOusly separated by a jiair of excessively large, thick, and wohUffOm 
menta vocalia. The larynx itself is very spacions, and forms neuly 
the cavity of a globe ; the trachea is of a similar form, separated 
from the luni?? only by a slii;htly producfd fold of the mucosa. 
Tho lm(f8 and the vmcular ^*iem do not differ itom those orgsns in 
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ttft ttaos Jmm* except in dtt ntnatiM^ as vantimd above. Thm 

IB a siag^ ventriculua aiul tm-o separntcrl Atrift ; from the forniov 
rises a rerj short bulbas art^ rio-^ns, the interior ot'wliich nnd of the 
other Ycssols conH not be examuuHl on account of tlieir condition. 
The bulbvis is soon divided into two iitroug steins, each of \%hicU 
emits three braiiches, ascending together tor a iihort distance, 
■miely, m ^artoria puliBOBidii^ « earotis deaeeiideiia, aid a uniM 
aten of the «. eerebnib sad a. lingaaUa. The,i%lit atrkuii leocttaa 
the Uood of ' tikeTdba of the bod^^ tha left ooo that of two ven» 
palmonales. 

We find more pecnlinrities in the fracfuM ijifestinalis. Thr obso* 
phagns is very stronir, its eircumference equal to that of the stuiuach; 
the miioosa is provided with very long vilh, projecting nearly 1 mill, 
uto the cavity ; the next outer stralnm is (hick and of teudiuooa 
tcslwir, itemt m the anterior and posterior medial liai^ and form* 
ili^ ttpo rmj atmg tendinous bands. These serve iot the insertion 
of transveno aaucaiat fibteay going ffoaa the antmor medial Ikie to 
the posterior one, and forming two very strong constrir-tores, each 
snrroundinG: one hnU' of the u'soj)ha|?us. If tliev co-operate, they 
then constrict the a.-jupiiuiriis as circubir fibres m ouid do ; but by the 
srcparatiuu uito two parts the etfect la rendered more puwcrfui. The 
ODtraDOD lirom ihe cesophagoa into the itomack k marked extemaUy 
hf • the abacMO of tho raoaolcB, intemally by the beginiiiiig of the 
vmeoea veutriculi, whidk ia deeply and lougitudinally folded and 
wants the long villi. The stomach is shorty ovoid, and gradually lost 
io t!ie 'JTrRllcr intp«itines without a pylorus ; the latter are ll-f times the 
Itn^rth of the body, and suddenly ojien into the excessively rectum. 
The poMcreoi is large, and joiucil with the intestine by a wide ductus 
Wucsungiaons ; about half an inch below the stomach three or four 
malier btaadhefi open into the inteatine, separated firom the chief 
ductni ; firobably tids is the place for the mouth of the dtictiia oho* 
ledoehiM» whieh I could not find. The liver is large, and at the first 
glance it appears to be separated into a ri2:ht half and a larger left 
one ; but both parts are j( fined by a very narrow bridixe, passing 
behind the heart : the left llap has a deep incision. l»oth tlayts siu- 
Touud the heart, and the left one also the stomach. Tiic gall- 
bladder is sitoated just m the medial lme» beneath the uniting bridge, 
not in direct contact with tibe hepatio pareDchyma* bnt fiied to it by 
tha'peritOBeum ; from each flap of the Irrer^ one dnotus hepaticua 
OWas aapantely into the bladder. The organa uropoietica do not 
offer any remarkable differences, at least not in the male. The tes- 
ticles oval; kidneys elongate, cvlinHrical; corpora adiposa formed 
by lonu: appendages ; the blatlilei ( alters the doaca on the anterior 
part, the urethreg on the posterior one. 
. The<MiM!09tM<peoufi8ritieaon]j oonaiat in 4Mbre^^ 
and as fiur ae they caa be made out m a single coherent skektoBy 
they are the following. All the external bones of the iknll arc en- 
tirely ossified ; the cranium is flat, depressed, very broad, without 
crest, and with a sharp not prominent lateral edge. The foramen ju- 
gakse. ia Tory lazge> but dosed by & tibrou^ membrane pierced bj 
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the nerfUf ragus and glossophaiyngeiu. The os petrosmn is fUr 
■tbgolshed by a iplMrald flat Mia osset, wMob it oDitB diffbml 
ftom that m some Manmialst being there the obbMm oaYUm tjM^ 
pani, here a part of the Testibulnm ; it is very tkn attd tnmipareDt, 

go tVint the calcareono rf>noreTTnent mny 1>p "pen. The nppcr part of 
the cranium is as broad as tlie os hasihirc h r'^pnndcd ; froiii the 
broad imittd oss^a parietalia and frontalia suddenly projecte a narrow 
long bone, situated between the uostrils, parallel with the ascending 
piooesaea of the intermmdllary bone, and neariy Tcoehing the Bym« 
phyals of the intermaxiUary bonea. Thia is fonned by the fiimtaUa 
sntetim; and there is in Ront a Tcatige of a suture, perbapB of for- 
werly-separated nasal bones. The edge of the maxillary and inter- 
maxillary bones is sharp ; and the latter aro provided with very long 
and narrow ascending processes. There are nine vertebrrc, tlic second 
with hammer-liice, the third and fourth with loni:; cyhndrical dia[)0- 
physcs ; that of the sacral vertebra is moderately dilated, triangular, 
■nd flat, and joined with the oisa ilea by a mofib-dralopedcaralagi- 
nooa iymphysia. The scapnlft Is not notdied on the kmer e^K* \ tw 
bones of the extremities are distmgoisbed by their shortness and \tf 
the large size of their coudyleR. There is no processus xiphoidens. 

Tho rnvfmts of the Ato/iinch consisted of a u^reat many excessively 
small beetles, some lumps of eartli, and small pieces of ««tiek. I 
suppose that the animal catches those insects by stretc hmg out the 
tongue, as some other animals do. In this action small partidsi 
of «»tli/4fee. adhere to the tongne. The lamps of eArth found wne 
balled together only in the stomach, befaig too loi^ to hcve passed 
the natimr cleft of the moniii*. 

A FBW ESMARK8 ON THE HaDITS AND EcOlfOMY OI^ TUt 
BROWN-rAf PKO FOHATORBINVS (P. ROFICEPS, HaRTLAUB), 

By G. KajiFjr-r. 

The range of this bird does not app^r to be a very extrusive one ; 

it firsf diseovered in the rolygonium Flats borderiji<r Hie Murray 
Kiv( r riiui its backwaterii ; but on the Darling they wt i c m t iouud 
so plentiful. Their favourite haunts are clusters of dead box liUibei% 
and scrubby liats studded with salt busii, &c. 

This bira is itmarkably shy, and so cunniQgt that in almost all eaaes 
u will evade pnrsnit by nmnmg into some scrubby bush, and hide 
there till the danger is over. Its power of flight is axoeedin|^j mo- 
derate, and closely resembles that of the brown Tree-creeper. 

These birds are always found in flocks of from four or five to twenty 
and more. They keep a good look-out ; nnd ns '*oon they suspect 
danger, they will rise with a jdiarp whirruig noiae, and i>eek sheller 

* M. Salld, to whom science is imlcbtod for tlic discorerj' of this gtraiigc animal, 
writes in a letteri Je bieu pen de clioses hur le Rhinophrynus dorsalis; il 
vieat dts %mtm eheudes et tomp^ref s de i'£tal de Vera Cim ; on le trouve dans 
la tcnc et assez profondt'mcnt enfuncc', ijut'lipiefois a uii pied on deux; il panut 
y vivie» il a des mouvements trus leuts ct 11 est trcs mou, ce qui fait, que ies in- 
Qgdaes le dc;&lgucnt dias des eadroits Mm le nom de Sapo tm Aacror (On^and 
MM at) { je ae taiff pai eomaieiil il peat f'enlflffer ai de ^ il te ■oaKUk" 
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•iBCMg At frliage ol anoUwr tree^ o? raa it a i|iifok pMe along tba 
groiind* Tfaqr tn •naj restless, sad ketp Musteatly movioff «p wA 
llown the bran^^es and in the ihadeaf ttM Iblligat m that n li imf 

difHcult to obtain a shot at them. 

l)if!>roTit kindn of insects appear to he their principal food, aa I 
have ti)U!ul the rcmnms of crrn'^s hoppers, &c. in their Ftouiach. 

Tlicir ncsta are Tery renmrkable structures, and alwut 30 to 36 in. 
IcM^ by 2 feet in ctrciunference ; the entfanee is at the top, and pro* 
taoted liy awariHHiging stieka. The whoie fiikie la Tery strongly 
MUlMaled of dry hranehai» and at first appearanea would nerer M 
triDOtt l» ba the iiork of such % small bird. The inside of the nost 
is vprv sTYiftll, consttstin«r of a tnnnel of abnnt 1-1 or 15 in. in depth by 
l\ or \ ill. in diameter. The roof-iike sticks coveriiis: tiie entrance are 
a good protection against the depf<»datiuns of the spotted Damfurue 
and other enemies to the e^s aud youug brood, showing the deap 
MMitf of dik ringular biraL 

Traaaib^ alanff the banks of the MurraT, and now and than ont^ 
Ung off a bend of the river by eroaaag thnNigh tha siarubble, tha 
traveller cannot help noticing a great many of theae n^ts buried be- 
tween the forked bmncln's of Eurafffptus dutnosa, or into tin* very 
crown of the Hnon pine. Whenever I asked mv Tiative companions 
to which birds these nests might belong, tiu v would tell me their 
native name for it, which is Tannekun, but wiiich left me as wise as 
balbpe^ aa m Bivwn-capped Pomatorhiniia waa to ba net with« It 
waa not vntSl Ifr. Blanaowski had returned to Melbourni^ laaiiag 
me in charge of the expedition, that I was informed by that gidtl^ 
man that this bird was not described by Mr. Gould, urjpng me 
to procnre every information about its licibits nnd rponnmy , but 
very soon aiter this a splendid life-like rcprcaeutatiou appeared iu 
the Supplement to the * Birds of Australia.' 

Meamremmt9 1 ^Wdght hardly 2 oz. ; between wings II" i 
knpth yi". 

It waa not ao easy as I thought, to piooora tha eggs t «id ibr two 
dajB I was unsuccessful — not one nest of more than a score which 

were searched contained any e«i:s:s ; but on the 20th of September 
an inhabited nest was found in the top of a pine tree, which oon- 
t-aincd five fresh C2s:s of a light o:rceni9h-blne colour, with a few very 
indistinctly marked darker spots, and divided iu the middle by a 
band paler than any other part of the egg. 

When the nest waa first seen there were about ten or flfteen biidt 
hopping about H, by which and by the size of the nest I should sop^ 
pose that more than one female deposits her eggs in it. The eggf 
which the Tmtiveg bfonc:ht in after this wore nlmost all set upon : at 
the saint timo t Iu y brought some young birds ; and about a lurtuight 
later I shot several young birds on the wuig. 

Jnly 13, 1858.— Ih*. Gray, P.Il.8., V.P., m the Chair. 
On a New Species of Ptarmiqan, By John Ctoui^o, P,B.S. &c. 
£varythuigidHfih tenda tq jonroaaa our knowledge of ao important 
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ft group of «tB the fiftratmi^attuM ht r^b^grM'^fl/SA t^^ 
inUireBt ; and hence I have great pleasure in cxliihitm^ io^h^'mt^' 
log a skin, ini perfect though it he, of what I behete be a new 
Rp'^cics of this family. I triny rf-mark that, while Tnaiiy sppcific 
Biiines have been gireii to sonu species of this^onp, others aj)pear 
to have been passed over unnoticed, of which latter the bird now 
before us is an instance in point, iur 1 beheve that it has not as yet 
reeeiTvd a 'Speeifie «ppelUtloii. It k to be regretted tbal ihe Bpeei^ 
men uf not in % htitsf Btnto^of pwnermikMi ^ it ftmndbei^ ho^n^wtsTf 
sufficieiit materiilfi for a good description. Its native habitat is 
Spitzbergen, where T believe it is plentiful. It was brought to this 
country by Edward Evans, Esq., of Neath, who shot it dnrin*> a visit 
to that part of the world in the summer of 1856; the specimen, 
which is a female, is of course in its summer plumage, as at no other 
season are these high northern lands visited by travellers. In 
size it oonaderably exceeds our Common Ptannigan, from which it 
diffeia very remarkably in the oolouriog of the tail, — the basal hidf 
of nearly all the feathers being white, and the apical half black, nar- 
rowly fringed with white at the extreme tips. As is the case with 
all other Ptarnii2;nii:^ in their pnmmer plumage, the primaries are 
■white ; in this species rnribt of the secondaries and the wing-coverts 
arc also white ; the remainder of the plumage is rayed with black 
and ochreous yellow, the hlack predomioatiug on the upper sinface^ 
while the feautera of the flanks are beantifiilly and equally Wuned 
with these two colours ; the feet are white, the nails jet-black, and 
the bill brown. The total length of the bird is about 16 inches, of 
its wing 8^ inches, tail tarsi If. I propose to call this spedet 

With niueli kindness Mr. Evans sent me the only skin he pro- ' 
cured, accompauied by permission to describe and make any other 
use of it I pleasedj and the followiiup note refracting it 

" The skin sent is the only one I have from Spitabef^ei^ thoigh 
I shot many. The bird was so plentiful, that, thinking I could 
always procure specimens, I neglected to preserve any at the time, 
and was obliged to come away at last with only this one. The hen 
birds had all assumed their summer plumage ; hut the n)ales had 
not changed a feather, though the old ones, which had become very 
ragged and dirty, would almost fall off on being touched. I started 
one hen from ner nest, or rather from the little dry hoUow where 
she had collected a few stems of grass, and found two eggs ; these 
were all we met with ; the nest was placed in the high fields where 
in the dn' parts scarcely any regctation is to he seen, while the 
swampy portions where the snow had melted were covered with 
coarse grass and tlie dwarf willow, wiueli is the only thing approach- 
ing to a shrub on these barren treeless islands. The specimen sent 
was shot on tlie 27th of June, on the south shore of la Sound, in 
ahont 77r N. lat. 

" The neighbouring country consisted of a belt of swampy ground 
covered with rank grass, with high, rugged and barren mountains 
rising behindi coreied with snow^ except on their sharp rjidgea and 
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steep aides ; .thet» moantoina^ wbieh are interspersed with vast snow* 
dad plains, stretch *w»y for miles inland* anrl rise into beautifoi 
cones in the distanro ; here and there in a siieltercd spots a 
scaiUy supply of small tlowcrs were to !)e found, mostly belonging to 
the following genera: Druba, RauuncnliiSt Saxifrtu/a, &;c. The 
dark-grey rockii were covered with lichens in great variety, but ui' a 
glpomj and sombfv hii^ ift strict keeping wita the wildneM of th» 
80CIW ; here too the xeindeer inois grew in g«afi ilNifedaiiee* Imey 
nmark that the Ptarmigans were so tame, that we could easily hava 
knocked them down with a long stick, doubtless ftom. beins 00 Wk* 
accustomed to the intrusion of Immnn visitors.'* 

I cannot conclude witliout exj>iet>bing a iiope that some ;.-uii 
visiting the country, such the nuble Lord Dufferin, vviii tiunk of 
our museums as weU as of gratiiViog their palates, and send us spe- 
opens ef this aew spede^ which iRCOuld be lu^hiy prised. 

' ItocKVmoNB OP TwoNbw Sncm ov tbb Family Hirun- 
»iKniA. By J. GkMJi«B, P.B.S., Y.P.S.S., vrc. 

One on Atticora from Guatemala, the other a Chdidon from 
CSashmere. 

• Atticora piuEATA, Goidd. 

Size of the Sand Martin {Cotvk riparia) \ crown of the liead, 
te*ttyrert% sad beck of the neck Made, with blbish reflexions ; bsck 
deep brown, becotning darker on the upper tail-coverts ; wings 
tiackisb'browiK dsrkest on the shoulders ; tail moderately forked* 
and of the same colour as the'wiug ; tliroat mottled with dark brown 
and greyish-white; breast white, blending into brown on the iQanks; 
un<lfT tail-coTerts largely developed, and of a dark purplish-brown ; 
bill and feet dark pnrj)lish-brown ; thighs brown, gartered with white. 

Totel length, inches ; wing, 3^ ; tail, 2^ ; tarsi, f. 

Bob* Chnttonieai. 

JBestarAir— This bird is much Bmaller» bat is of precisely the same 
form as the Atficora fatciata. Science is indebted to George Ure 
Skinner, Esq., for the introdnetion of this new and interesting 
Snrallow. 

Chelidon Ca8Bherisn81% Gould* 

Considerably smaller than the common species Chelidon urbiea, 
but of precisely the same form and colour, except that tl^e nxillaries 
and under part of the shoulder are dark brown instead of greyish- 
white ; the feathered tarsi occur iu both species ; crown of the 
headj back, and tihoulders black, with steel-blue reilexions j tail 
bro^nush-black ; throat, under snrface, and rump white, stained mth 
brown on the flanks. 

Total length, 4f inches i wm{^ 3}; tail, 2 ; tarsi, 

Mab^ Caahmere. 

Remark, — For our knowled'i'e f)f this species we are indebted to 
Dr. A. Leith Adams of the :J2nil ile}i;inieut ; ^^<n•eral of whose dis* 
ct^veriea iu ornithology, have already been recorded. 
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* Mr. J. H. Gvrney has called mj attentioii to a spedmen o( 
a apedes of the ^nus Buteo belonging to the Norwich Museum, 
which I now exhibit. It was formerly in the collection of this 
Society, anf] wn^j originally received along with other birds from the 
State of Tamaulijias, in Northern Mexico by Mr. Gonld. I have 
never seen any other bird quite resembling it — the nearest ally known 
to me being tiie Buteo albonotatm of G. R. Gray ; from which, how- 
ever, on comparison^ it appran to be perfectly distinct. I agree 
with Mr. Gomey in considering it as probably nndescribed ; and in 
i^nsion to its nearly muform sooty black plumage* propose to cba*^ 
iftcteriaeitas 

Buteo fuliginosus, sp. nov. 

Saturate fvliyinoso-bruniicm unkolor ; cajnlCf (Jorso medio et 
alarum primariU extuspaulo ni(/ricantioribus : primariorum et 
Becundmionim vexilli9 intemk subius albU, ie» aui aeptem 
vitUs mgrU irantvernm noiaiia / ieetritiitu alarum m|/^- 
riorihtts niffro^runneis : cauda supra fuVgi uoKo-lrannea, vittis 
quinque aut sex nigria obsolete transfasciata et nigro late 
ferminata \ cauda tubtu9 alba et vittis dilutioribus : rQ9tro 
nigro t pedihus flams. 

Long, tota 15 5, alae 12*0, caudic 6*5, tarsi 2*6. 

Hab, In Mexico Borcali. 



MISCELLANEOUS. 

On the Burrowing Habits of Peachia hastata, Gosse, 
By E. W. H. Hot.ii«wORTH, P.L.S. Ac. 

The recent acquisition of a Ii\ iug specimen of Peachia haftata has 
enabled me to observe some of ita habits, and to ascertain its mode 
of penetrating the sand, in which it is generally found. Soon after it 
reached me^, it was placed in a tali vase of sea-water, having a depth 
of about two inches of fine sand at the bottom ; the first few hoars 
of ils coBfinement were empkyed in an examination of its prison, 
the animal crawling over the surface of the sand witli an almost im- 
perceptible motion. After it had selected n suitable ])lacf* for burrow- 
in^, in the darkest part of the vase, the posterior cxtrentky of the 
body became tapered to a fine point by a partial ejkpulsion of the 
contained water, and at the same time tnmea d o waw ar da andpwad 
slightly into th^ groimd ; the finid contents of the agosmal wm thea 
forced back until the base was eompktely distended, and by this 
means a shallow depression in the sand produced ; the tail then re- 
aasumed its coTiiml shape, was again thrust into the ground, and 
swelled out ; and these proceedings were continued until a hole was 
made sufficiently large to admit the auimai. Its first eSkxts ia 
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burrowiog had but little effect ; and it WM only after an hour's labour, 
when the cavity had become lar^e enough to allow the polype to 
work in an uprip;ht position, and with the aseistaace of its whole 
weight, that rapid progress was made. 

It b probably by tbb hydrostatic pretfure Uuit all tmnowing soft* 
bodied aniiQalf having a water-dnnitttioii an enabled to work their 
wa^ into the groimd. 



Application of Polarized Liaht to the Micro9ecpe» 
By Dr. M. C. whitb. 

For conducting niicroscopic investigations with polarized light, it 
b customary to employ two Nicol's prisms, one of which is placed 
below the ateae or tlie nieroacope, and the oUier jnat abore the 
object-glass, if the prbm placed below the stage m large^ a ine 
illiimi nation b obtained by light reflected from a concave mirror 
placed below the prism, or by coudenaine the light, after it y)as8es 
the prism, by means of an achromatic condenser, lint as the Xicol*8 
prism transmits only the extraordinary ray produced by double re- 
fraction of the Iceland snar of which it is com^iosed, one-half the 
light b lost, and a powerml light is required to give adequate illumi* 
nation* 

The NIeol's prism above the object-glass, used for an analyser, 

requires to be large ; otherwbe the lateral jportions of each pencfl 

of light are cut off, the object st^n in the microscope appears insuf> 
ficiently illuminated, and the definition becomes very imperfect. 

On the other hand, if the Nicol's prism is very large, its length b 
increased in tiie same proportion a^ the breadth, and considerable 
eberration b produced by transmitting the pencO of %ht thioneh so 
great m thieknesa of Iceland spar. A lateral displaonnent takes jpace, 
enual to about one-twelfth of the length of the Nicol'a priam throng^ 
which the light is transmitted. 

^ese errors may be corrected, and the definition of delicate objects 
erently imf»roved, by placing another prism, exactly like the first, 
above it in the body of the microscope below the eye-piece, with ita 
plane of principal section rotated 1 80^, This corrects entirely the 
latent displaoemeBt, The seeond prism in the body of the micro- 
seape mtj be simply a prism of ledand spar of the same dlmenskma 
aa tin NmolPs prism used as an analyser. Tbb prism of Iceland 
spar may be placed next above the object-c:lass, and the NicoVs prism, 
if sufficiently large, just below the eye-piece, without altoriii!]: the 
effect. To show the important value of this compensatiuy prism in 
the body of the microscope, I will describe the results obtained with 
tbb apparatus. 

With J. AW. GmsM^t mieroacope. No. 4, an^ a polarizing prism 
SIJ\r inalieain tbieknsaa beneath the stage, mounted to be used either 
mlb or without an achromatic condenser, I placed in the body of the 

microscope, above the object-glass, a Nicol's })rism for an analyser, 
measuring 2^ inches in thickness, and a prism of Iceland spar of the 
same tttmirfsirrft (obtained trom Roasiea New York), in a reversed 
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position jast below the eye-piece. With this ailBngement, using an 
eighth-inch objective made by J. & W. Grunow, T wn^ f\h\c to see 
three sets of lines on the Xaviciila an(/ulata ckmly (luftned; and 
with n good light I could also distinctly see the six sides of the Uttle 
hexagons on the same specimens. These phscnomena can be seen 
with either of the three eye-pieces- Wonging to the microscope j bat 
the six sides of the hexagons are beat seen with No. 2 or No. 3 eye* 
piece. Taking away the compensating prism of phnn Iceland spar, 
and with the same arrangement in every other respect, at the utmost 
only two sets of lines were seen, nnd the hexagons appeared onlv ns 
black (lots, thp form of which could not be distinguished. These 
facts prove c aclusively, as I tliink, the great value of the compen- 
sating pnbiu here described, wiuch iias never before been applied to 
the micfoscope, so far as my knowledge extends. — S^immCt Joumai, 
NoTember 1858. 

On the Introduction o/Bombyx Cynthia into France. 
By M. Gv^RiM-M^NEyiLLc. 

One.of the most active and distinguijlied of the members of the 
Society of Acclimation, M. Gudrin-MSieTille, who has been especially 
interested in the introdnction of new silk-worms, has just sncceeded 

in acclimatizing in France a new silk-worm from China, where it lives 
on the Varnish-tree { jilanthus ylandulosus). The species is the true 
Bombyx Cynfhia of Drury (17/3), figured for the hrst time by 
Daubenton, jua., in his coloured plates, which were published between 
1760 and 1705, and raised for some centuries in China, where its 
silk clothes the people. Roxburgh, in 1804, supposed the Eria 
whidi is raised in British India to be the same ; and this confusion 
has continued till recently,— so that the Eria (fit * Arrindy-arria,' as it 
is called in ITindnstan) lias jjone by tlic name of Bombyx CyntAta* 
The Jiria is a ditlerent sj)ecies, living on the liicimts. 

The study of tlie species by Gudrin-Meneville has brought to light 
differences between the two in the cocoons and tiie habits of the worms. 
The cocoons carded give an excellent flock of silk, which is used in 
Chma and Bengal for tcij firm tissues. The colour of the nlk is a 
fine fiax*grey ; and clothes made'of it are not injured by the rain« oc 
oil, and wear long. 

Now that the introdnction of the silk-worm is accomplished, atten- 
tion is turned to the extension of it industrially. Guerin-Meneville 
proposes for this end the making of |»lantation3 of Aihinthus, a tree 
that grows easily on poor soil, then to place upon them in spring 
the worms that were natched in the month of May, ^and.let them eat 
the leaves. Care should be taken to preserve them ^m the birder 
which is easily done by an invalid workman incapable of other work, 
as has been the custom for centUriea in China. At the end of June 
the tirst crop may be gathered, and a second in August. The cocoons 
for reproduction should be preserved until the next May, which re- 
quires, as with the silk-worm of the Jlicinas and the Dipsacus Fullo- 
mm, special care in the winter. — SilUmau s Journal, November 1858* 
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XI. — On the Land S/ielLs of Latizamfe and Fueria l entura : u ilh 
Ohs(>rvatiofis on Ute Moliuscan Fauna of the (kmnnj Islands in 
(/ene/vi/. By Professor A. Mousson. Translated (with Nates 
and Observations) by R. T. Lowe, M.A.* 

A TBW yean ago it was snpposed that our researches had almost 
€xhaaated the Land MoIIusks of the Can n ier. The investigar 
tions formerly of Maiig^f^ the visit of M. D'Orbigny to Tene- 
rift'ej at the commencement of his voyage to South AnuM ica, 
the prolonged residence of MM. Webh and Bcrthelot^, and 
M. Despreaux^s niur(^ recent scjjourn on several of the larger 
islands, bad contributed to form a list of sixty-six species and 
good varieties, includinir seven of very doubtful origin. M. 
D'Orbignyll consideird tliis an extraordinarily ricb and faitbt'ul 
picture of the Mollusiaii iauna of tliesc islaiuls. This liuiiiber, 
however, falls extremely short of the abundant harvest which 
the nraeh smaller group of the Madeiras had afforded to the 
reaearehes of Mr. Lowe, and oompared with the yariety of forma 
which ia naually developed in arehipelagOB of larger ialands. It 
haa aceofdin^lv proved more mently to have been very incom- 
plete. A reudence of five months (1851) by the late not lesa 
zealous than acute Herr Blauner of Berne on the islands of Tene- 
riffe and Palma alone sufficed to bring to light about forty-two. 
newf species and varieties, some belonging to types of form 
qnite new to these lalands. They were dewribed by Mr. Shuttle* 

* From " Die Gcoiogi^chcn. Verhaltnisse tier Iii^^eiu Lauzarote und 
Poetta Yentnia," von OMrg Haftang, 4to, 1857, Appendix, pp. 130-138. 

+ l^obedied in the works of Fossae and I/amarck. t 1826. 

^ Synopi. Moll Terr ef F!uv. Ann. des 8c. Nat. 1833. 
Histoire Nat. des lies (Jauar. ii. p. 45. 

II Qu. new altogether?, new to the Canaries?, or new to TeamS^ and 
Pkbna OBfy?— T». 

Ann, if Mag. N, HiH. Ser.8. Fb/.iii. 6 
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worth and have raised the whole number of Canarian species, 
including some from the collections of M. Terver (in the Mar- 
seilles Museum) and of M. Moquin-Tandon, to lOlf good species 
jHifl vnrieties, besidrs seven doubtful. But that even this num- 
ber must be of \cTy little value with retcrnnce to most of the 
islands, is proved by the foUownig comparison of the species 
authentically attributed to each of the larger, — seven species, of 
universal diffuaionj being moreover here omitted. 
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ThuB the mucli-frequented island of Teneriffe would seem to 
poeaess seven or eight times more species than the not mach 



* Bemer Mittheilun^n, Nos. 241, 24? nn.l '2m, 261. 

t There i« some difticuity about this. 1 he forty-two species and varic- 
tiet fbund by Herr Blamier In Teneriil^ and Phlm* alone e«D scarcely hut 
iBcltide some propovCkm of the sixty-six (compriaiiig seven of doubtful 
origin) previously cnnmerated by D'Orbigny; and in that case they oiijrht 
not, of course, to be suunly added on en mas^ to the latter, as they appear 
to have been by onr author, in orda to form his total amount of 101 
good tpecies and varieties, besides seven doubtAll/' A few more than fifty 
gpeeieii and varietif^. nUl ;ind new. hvivv recently been fomitl in Teneriffe 
nnd Pnhna alone, (hiring a three or four months' residence, by Mr.Wolhiston 
aud myself; but our joint researches iu all the other Hve Gauariau islands, 
during tvro or tluee montbt of the preteot year ( 1 858), have not added sboTe 
twenty-five or thirty distinct sj>ccies to these fifty or sixty, which include, 
moreover, several altoc^ether new or undcseribed. The whole number of 
genuine Gauariau species hitherto recorded can therefore scarcely exceed 
setcttty or eighty, making due abslnotioa of the maxiy spnrions lyedet 
wh^ iwfe bMn at diiRBrent ttmoi enoneoiuly introduced into the Uit. — Tv. 
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tmaller \mk tddom tntwied eastward islands of Lausarote and 
FaerteYflntan, — a dispropottHm searcely owing to their natural 
pofcrty^ but probably only to oar deficient knowledge. These 
two latter islands, in erery respeet leas eoHivated, and, by their 
eaaterly position, placed in el<^ connexion^ are thoae visited by 
Hcrr Hartung. With other objects in view, he merely col- 
lected what fell in his way ; yet even this scatity material pos- 
sess^^ some interest, as coaducmg to the establishment of ^>od 
S|>ecitlc cliaracters and authentic habitats. 

The ioUowmg species had been recorded by M. IVOrbiguy as 
peculiar to Lanzarote and Fuerta Ventura : — 

Parmacella amhiffiia, F^r. 

Ifplir <fimu/aia, Fer. ; an oi k Tit;il species, the uauie of which is 

proltably improperly applied. 
IJelix momliferUj Webb. 

LajicerottensiSf ^Vebb. 

sarcostoTna, Fer. 

The following were added as common to all the Canaries :— 

Mdiaf pkana, Miill., with its varieties. 

plicaria, Lam. From the former confusion of several 

diffetent forms, its universal diffusion must be eonsidered 
to want proof. 

lactea, Miill. According to Webb, rare on most of the 

inlands. 
Bulirnus decollatuSy Brug. 
Physa acuta, Di*ap. 

fontinalis, Drap. Mr. \Vebb reckons both these species 

as of universal diiiusiou. 

Herr Hartung has brought back only the following apeciea : — 

I. HeMx fiimM,Wa\\, The typical, more strongly perforated 
form, wbidi almost exclusively prevaib from the shores of Eg^^pt 
to those of Spain, is very abundant in the Atlantic islands. 
Amongst Hartung's specimens from the two islands are found 
three fonna which I introduce as varieties, although the last of 
them, on account of its peculiar habit, would be considered by 
many authors, perhaps rightly, as distinct. 

fi. Var. clnvftn-inflafn, MSS. Globose, inllaicd, thin, faintly 
striated ; th<^ pertoration faintly marked by a shght elevation of 
the un I eflected pillar-lip ; white with iudistuut lines; sometimes 
a very faint indication of a rounded keel above and beneath on 
the last volution. The s{)ecimens are from Fuerta V'entura, but 
it is also found in Teneriffe. 

b, \ ai . Alhoranensis, Webb. Characterized by its small iiae, 
globose shape, early-evanesoent keel, thickening n the shell with 

6* 
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age, constriction of the perforation almost to its complete dis- 
appearance, absence of yellow cnlonnng;, prcvaltiice, on the con- 
trary, of grey cloudy colours ^vllh line dark \nw^. It appears 
to live on the arid shores of both islands, and departs litth or 
nothing from the typical examples from the Alborau XslantU, 
except ia the still more closed perforation. 

c. Var. geminataf MSS. This is distinguished as a vcjt well- 
marked variety, if not as a separate species, from the typical pi- 
sanOy by the somewhat depressed form, especially of the last 
volution ; by the still sharper line transverse striation crossed 
by spiral grooves ; by the disappearance of all polish ; by tbe 
want of perforation— oflenj indeed^ of any indication of the same, 
and that from its earliest stage ; lastly, by the abnormal chanMstcr 
of the colouring, which reminds one more of AUmanenm, On 
the greyish and brownish-white ground are traced zones of fine^ 
entire or slightly interrupted, dark, spiral lines, radiating on the 
spire, longitudinal at the circumference, which often form an 
extremely elegant pattern, and n mind ono of the allied H. ustu- 
lata, Lowe, of the Salvagea Islands. More poorly coloured 
individuals have brownish-yellow clearly defined zones, with 
di«tn!it rows of spots. In about forty examples from both 
ialauds, ui^ht wore quite iiiK'()loured. 

It is interesliuij: to see these remarkable aberrations a])pf ir 
on the most easterly of the ('anaries, nearest to the coutiueut, 
whilst Teneriffe, exeept the eiused perforation, already exhibits 
nearly tlie European habit, and even this aberration disappears 
again in the still nioie remote Madciran and Azoriau groups. 

Helix hrgn^tmia, MSS. 

Testa obtecte perforata, convexo-depressa, solidula, lineis miosis 
transversis et subtilioribus longitudinalibus reticulata, opaca, gnseo- 

albidfl, linfolis riumerosis brunncis intcrruptis oruata ; spira obtusa, 
suUprorniniiia ; anfi K tus superue planiusculi, fi!o-rnrinat! ; 

ultimus serrulato-earinatus, vix desceudens, subtiis convex ii> ; 
apertura luuato-securii'uriuis ; pcrist. rectum, intus tenuiter lahia- 
tum, margine columellari cameo, perforationem semiclandenle* 
Diam. maj. 12, minor 10^, alt. 8 mulim. 

Mr. Webb has regarded this species hs H. planata, Chi \\\u., 
M. D'Orbigny as a mere variety oi piaana, Miill. (/. c, p. 58), — 
both, as I think, inipio])erly. From planata, whieh, according 
to Pfcitfer (Mon. iii. 137), is a native of Africa, as well as from 
its ally, ert/ihrostoma, Phil. (/. c. iii. 137), which comes from 
Morocco, it is distinguished by the more elevated spire; by 
having one volution less; by thelceel being prominent like a fine 
thread on all the volutions ; by the absence of all polish in con- 
sequence of the fine sharp fongitudinal, and wrinkly mas- 
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grooving; by the 1m expanded montb, witli nearly sharp, 
wmtccly tliiefceiied peristome, whilst the lower pert of the lip in 
bodi the other species is very hroadly developed and eolonied. 
On the other hand^ the aspect of thia form, wiih its very con- 
stant charactera, obvious even in the youngest individuals, of the 
widely flatter shape, the sharp thread-like keel, and the strongly 
marked perforation, seem sufficiently to justify its separation 
from the Canarian pisana, which occurs abundantly on the self- 
same islands, withmit, as it appears, transitional states. 

On the contrary, the connexion with H. arietina, Rossm. 
(Zeitschr. 1846, 17. 2), collected by Dr. Willkomm in the Spanish 
Sierra de S, Cristoval, whieh rare in eollrrtions, is less elear 
to me, and may perhaps r( st on siiiiilar djtierenees to t]m«je be- 
tween our var. gcmtnata and typical pisana, namely the sharper 
sculpture and the aberrant colouring. Were arietina identical, 
however, as Herr Pfeiffer suspects (Monoj^r. i. 176), with pianata 
of Ch., the affinity with uur form would be but slight. 

8. ReUx grenosiriattt, M8S. 

Testa unibiHcata, lenticularis, solidida, transverse seriatim granulnta 
et sulculata, opaca, griseu-albida, uuicuiur vel interrupte fusco- 
bifasciata ; spira depresso-conica, summo corneo ; anfractus a-5 
snpeme plani, filo-carinati ; carina suhserrakta; nltimns non de- 
semdens, infi« riz oonveziaiculus ; umbilicas parvus^ ( diametri 
non superans; aperture aeeoriformis; peristom. rectum, intus 
labiatum, marginibus non npproximatis, columellari non leflsxo. 

I)iam. niaj. 8, minor alt. 3-31 milliiu. 

At the first ghmee, this pretty species reminds one of H. Se- 
iubaleiisis, Pfr., or of th(; truly scalariform argonmUula, Webb 
(D^Orb. ii. 64) ; but both have the under side more convex^ a 
much wider umbilicus, a much coarser transverse striation, and 

more prominent keel ; moreover, both are entirely without the 
elegant rows of granules in the (lirtcnon of the striie uf growth, 
which indicate a slight appi oacb to the Madeiran puhjmorpha' 
group. The two dark interrupted bands on tlie upper and under 
sides, disappearing on the spire in honi-eolouted sj)t>t^-j recall to 
mind the colouring of the group of Helix tumulorutn, with the 
members of which, however, no conluMon is possible. 

This species is also found on both islands. The example from 
Fuerta Ventura is somewhat stronger in structure and in sculp- 
ture than the other from Lanzarote^ but partakes of all its other 
characters. 

4. Helix per similis, Shuttl. (Diagn. n. Moll. 1859, 1. 7). A 
few examples oi' this s[)ecies, found iu Lanzarote, arc uuL to be 
distinguibhed from those which llcrr Blauncr collected in Talma ; 
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they $re, however^ toniewhftt more globose in diameter^ stronger, 
and more chalky. All the other cbameten agiee doaely. 

5» ifaJtr monilifera, Webb. I consider an example found in 
Lanaarote to be the trae speeies brought by Mr. Webb from the 
same place, to which the preceding, at all events, is neaily allied* 
The shell is, however, still somewhat more globose than in the 
last, somewhat larger, white and dialky, with less distinct stria- 
tion, bnt distinct scar-like impressions, especially beneath, and 
moreover somewhat shimng. The dark bands are less connected 
together, broken up into dots; the perforation appears nearly 
closed by the reflexion of the lip, which extends horn the colu«- 
mella to beyond the base. A somewhat strong white lip is con- 
tinued round and within the peristome. 

6. Helia: De^ettuxii, D'Orb. The original form comes from 
Canaria; the one bronght by Uerr Hartung, which, notwith- 
standing some aberrations, seems to me to be only a variety, 
from Lansarote. Its differences may be stated as follows : — 

Var. modertUa, MSS. 

Testa depreaso-coDies» fortiter perforata, bicarinata* cariius magia 
compiesab et productis, seconda subtiliore ; basis tubercnlls gm- 
nosis oroata. 

The essential characters are those of the species, only less 
mariced. The ahape is altogether more depressed, with a fiat, 
prominent primary keel, which seems to be rather erose than 
grannlate-toothed ; the second keel, in some examples, is but 
little prominent, in others as strong as the first; the close-set 
wrinkled warts of the under side assume more the appearance of 
coarse *!;rR!Tu1;itions on a finely striated jrrouTul. One of the 
examples hsm the upper side dark, contrasted by a white keel. 

7. Helix pm^ercula, Lowe« This little species, remarkable for 
its much depressed form, and round constricted aperture, pre- 
sents itself in two varieties. In the Azores (island of Fayal), 

and in its subfossil, rarely livin*?, state in Poi-to Santo, it is 
smaller and flatter, with a less giannlnted surface, but especially 
with an aperture contracted by n wart-like tooth proct t dnig 
from the thickened lip of the riglil bordiM*. The prevalent living 
form in Porto Santo has scarcely an ludu ation of the wart ; 
that of Madeira is entirely destitute of it, with the shape less 
flatly depressed, the unibihcus iiairower, the last volution less 
angular and more convex beueatii, the aperture less horizontal, 
the upper surface more distinctly shagreeued. This second 
variety was found in a few examples amongst the present speci- 
mens from Lanzarote. 

8. Helir snrcoslomoj \\ chb. This well-knowii handttome spc- 
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«ltt WM diiooircMd by MM. Webb «iid Bertb«]oi on both tbe 
jafaiid» fivoi wlikli it bai been bransbt by Hot Haiiang. In 
some examples the aperture is quite bnriioiital at the base of the 
iliell> and m a flat refleeted rim more than a line broad* 

9* iMnavt iecolkiiits, Bmg. Not to be diatmguiahed from 
the Ikurapeaa Ibrm. l^ie whole of the individuue, as well as 
moat of those of IT. iorcoBtmna, and several of H, pisana Albo- 
fwtensis, are in a white^ ehalky eonditioiij whioh might be called 
semifoesil ; but this appears not to be so muc^ an effect of age 
as of the habitat in hot sea-sand. 



Of the nine ^^pLtics collected by Herr Hartimcr, one, Helix 
(/ru/iu^lriata, is therelorc quite new; H. pisana gtuundln, H.im- 
puifiuita^ moniliferay H. Despreattwii moderala, If, .sarcusioma, 
although long known, appear peculiar to the two islautLs ; only H. 
persiniiiis and pisana Alburanemis arc also enumerated in other 
islands^ whilst B. decollatus is common to the whole of the coun- 
tries on the Mediterranean. From these resnltSy one majr hope 
for liirther disoo?efies when Herr Uartnng carries out his par^ 
pose of another visit to both these islands, and of the eiploration 
of others of the less-known Canary Islands. Not till the com- 
pletion of our knowledge will it be possible to lay down, com- 
prehensiveLy and conformably to nature^ the peculiarities of the 
Mollusean muna of the Canaries, and its interesting relations to 
thoae, on one side^ of the coasts of Europe and Afiricay on the 
other, of the rest of the Atlantic archipelagos. I confine myself 
ior the present to a few remarks. 

In position, cliniate, volcanic soil, and vegetation, the Canaries 
appro very near to the Madeirau group. It is the more 
extraordinary to find the Mollusean fauna remarkably different 
and more nearly related to that of the continental simn s of the 
Mediterranean. With the exception of a set of si)ecies {Helix 
celUiria, leniicula, pisana, af^persa, lactea, Bid. decollatm) which 
follow the shores of the ^lediterranean liom the east as far as 
Portugal, the Caiiaiica aud Aludeiia actually possess besides 
U, paupercula, not a single species in common, — at least none 
which does not also belong to the continent* All preceding 
statements (e. g. H. tiareUa) rest on uncertain determinations or 
incorrect habitats. Moreover, even the predominant types on 
both these groups of islands are different ; so that those very 
types whidi are developed in the richest variety on the one are 
scarcely or almost not at aU represented on the other by single 
detached species. 

Thus in Madeira and Porto Santo the following types form 
the basis of the Helix-trihe : — 

(1.) The section Oehthephila of Beck, which Dr. Albers has 
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divided into ibe groups Ttct^t OeldkephUay snd AeiintSa, wad to 
which bdoDg^ e. g., H. twrricula, Madererm, mto, p^fmarphtt, 
Bulweruma, &c.y eompreheDds in thf ATadeimi gvcmp not less 
than thiiiy-tbree species. In Um Canaries, H. taniata, Webb, 
akme hears the distinctive leatum of the type ; this species is, 
however, doubtful, not having been collected on the epot, but 
found in hi\\(is> of orchil not known to have oome from any nearer 
place (D'Oi b. Ic, p. fiS)* 

(2.) The groups Lcptaxis and Plebecula of Lowt-. which are 
related to the species enibcsccns, ptinctuldta , and undula, Lowe, 
and comprehend about fourteen species. The only Canarian shell 
approaching to this type is H. adveua of AVebb (D^Orb. p. 58), 
whieh, indeed, is directly called by Dr. Albers (Malae. Madercns. 
p. 4i^) a Porto- Santan species. If, however, the authentic form 
of Mr. Webb's species (D'Orb. t. I. f. 18-20) be compared 
with the figure which Dr. Albers (t. 2. f. 26, 27) gives of the 
Porto*Santatt fihell^ they can hardly he oonaidered as identical t- 

(3.) The division Campylaa, eststing in three forms, partly 
living, partly sahfoesil, in the Madeiras^ poaaessea in the Cana- 
ries not one single gennine representative; for the somewhat 
allied H, VUHerti, D'Orb., must rather be considered as an oscu- 
lant form of the type plicaria, 

(4.) In Madeira we find a set of Clausiiia, all peculiar, but 
still the precursors of this very abundant I'uropean genus. In 
the Canaries, neither the researches of MM. AVebb and Berthelot, 
nor the exhaustive discoveries in Teneriffe of Uerr Blauner, have 
brought to light so much as a single species, 

* H. t<eniata, Webb, by examiuatiou of D'Orbigny's original types, proves 
to be merely a lar;^ state of H. MaderenMt, Wood, which is one of the very 
commonest Mmieiran s{)i.'nc!s, but which has not hitherto been found m 
any of tlio o\hrr hhinds of cvoii the Madeirta group> and certainly not in 
any one ut the Cannheit. — Tk. 

t M. advauit Webb, by the origtml types in D'Orbigny's Canarian 
collection, is identical with the MadL-iiuii (North and Great Dezertan) form 
(yixr.y.) of H. eriihrscffis, Lowe. Tlie Porio-Sjintan shell, described and 
ti;rurcd by Dr. Albers, loc. cit., ig another (hflVrcnf or tlistinct form of the 
saute species, found also by Mr. Wollastou Hud myself, iu 1865, on the 
summit of Pico do Faeho in Porto Sooto. No Ibrai of this species has 
been ever really found in the Canaries; and there can be no reasoimljh' 
doubt that the orchil which prodiicrd II, ndpen a, Vt'ehh, like that in \\hich 
H. taniata^ Webb, is said tu have occurred, was uf Madciran ur Dczertau 
ori^nn — if both thne shells, indeed, may not be supposed to have been 
collected in Madeira by Webb himself in 1828-9, and to have beeome 
afterwards mixed up by accidcTit -ivitfi 'I' rvcr's orchil-species. 

At all events, the two cuuciiisious loundcii, in tlic text, on the supposcii 
.Canarian origin of H. taniaia and advenat ictjuire belter substaii tuition ; 
and Ochihephila, Beck, with Lepta^ and Pleb^cvla, Lowe, still remain, 
equ.il1\ nidi Ci ^/yn/ltpft, Bcckr nithout any genuine or certain Canarian 
represeutaiives. -- Ta, 
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• (5.) The geaus Apa in tlie Madeins dcfdopet itadf richly 
in about twenty very peonUar forms, of which one only, P. oncw- 
nottmna, csn be identified with a European species. From the 
Canaries M. D'Orbigny obtained only two spedeSy via. P. de^ 
alba(a,Wtbh, belonging to a fon iirii Ronthem type, and P.ma" 
cuioM, Lam., of very doubtful habitat. Herr Blaaner has added 
three amali fonns, one of whieh, P, atomus, Shntt., conies near 
the European P. minutissima, whilst both the others (taniatm and 
casfanea, Shutt.) approadi nearest the Madeiran dmiogana and 
irriffua, Lowe. 

It is interesting to find represented also no\v m tlie ('anariea, 
through Herr Blauner's admirable discoveries, and still by single 
species, tlii pp types which were regarded hitherto as quite pecu- 
liar to tlic Madeiras, vi?.. : — 

(1.) The group of //. bijmtis, Lowe, to which H, Pompylia, 
iShuU.j is to be referred. 

(2.) The remarkable type of the thin-shelkd, carinatcd H, 
fVeblncma, Lowe, to which H, eitUeula^ Shutt., belongs. 

(3.) Lastly, the extraordinary group of CyclMtema — Oriupedo' 
puma, which in Madeira famishes both the species C. hadum 
m^lAfOimetiamm, Lowe, and now in Teneriffe is represented by 
C. eostatum, Shatt. 

In the Canaries, wholly different types from these predomi- 
nate, of which the following arc the principal 

(!•) The type H. sarcostoma, Webb, induding malieata* and 
amsobrma, F^. It stands perhaps in nearest alliance with the 
S. European H. verinicttlata, M,, which, strangely in contra- 
distinction to H. lactca, M., not being found itself either in 
Madeira or in the Cnnarir«, is not even represented in the 
latterf (?) by any allied form. 

(2.) In like manner, the Madeiran group is entiiTly wanlm- in 
the type p/?cfl; m, liHUj.J, which yields in tin' Canaries six species. 

(3.) Quite peculiar to the Canancs, aiul varying in a series of 
species throuirh many shades from globose to eaiinate, is the 
group of rnoiul'ifera and tumulorwn, Webb. in Madeira, as 
also really in the Mediterranean, it is wholly wanting^, at least 
in any clearly expreised fbrm. 

* // malieata^ Per. (= H. bidentaVis-. l/.wn.) cannot rightly be meluded 
with H. sarcostoma, Webb, and consobrma, Ycr. — Tr. 

t Rather, surely, "the former/' t. e. Matleira, in which H. lacteoy Mill]., 
dost aot ooeor, wnQst it abounds in several of *'the latter," or Cansries, 
representiiii; in them die 8. European H. vermiculcda, Mii)l.— Tr. 

X H pUcfiria, Lam., is merely an abnormal state, scarcfly a vari» t^ . f)f 
H. Adansoni, Webb {H. Pouchet, Fcr.), which can scarcely, without vk»*- 
tenes, be plaeed in a dilRerent group from that of H. eotuobrinn nnH sarco- 
ttoma. — Tr. 

^ The exclusively Porto-Santan (erroneously supposed Teneriffan or 
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(4.) The wpooBB eyMmh WeUb, Ihtpnmam, D*Oi^ nMfe- 
rata, MSB., mgommnhda^ Wcbb^ gnsmitriata, MSS., have iio 
kindred ffmoA in the Madeiras*. On tiie other hand, they unite 
-^-«8, howOTcr^ weU-difltingiuflbed fonna^witli certain S. £«io* 

pean types. 

(5.) The same msy be said of the homy-shelled H, diaphana, 
Lam., afficta, Fer., f»kmata and discobolm, Shutt., hispidula, 
Lam. With the exception of the universally ditinsctl /enficula, 
Fer., notbinfr similar occurs in Madciraf. On the other hand^ 
the S. European H. hfis and ctitata are more nearly related. 

(6.) lu BuiimuSf the e.xtensive groups of obesuius aiul variaius, 
Webb, uniting with the Kuropean J^. monfanus and obscums, 
are quite wanting in Madeira and Porto Santo. Strange to say, 
however, they again find, though indeed in a remarkably aber- 
rant ionii [B. egajuus, Alb.), a representative in the ^Vzores. 

(7.) Cyclostoma Uevigatitm, Webb, belongs to the type of tha 
fhuopean C degant, also oecarzing in the Canafiea}, bat nol 
mentioned aa a Madeiran apecieB. 

These few obaerrationa may soi&ee to indicate the nature of 
the Canarian fauna in compariaon with both the S. Eniopean 
and Madeiran, as also its £ar greater affinity with the firat than 
with the last. To complete more perfectly its characterization 
and comparison, additions are still wanting to our information 
in three directions : Ist, with respect to the species of the less- 
visited islands ; for, excepting Teneriffe and Palma, not one can 
really be considered as exhaustively explored ; 2ndly, with refer- 
ence to the ^lolluscan fimna of the Cape de Verdcs, which, con- 
sidermg their position over against the continent, should have 
the nearest resemblance to the Canaries, though their more 



Canarian) H. Mickaudi, Dcsh., is a |>enuin^ nay, typical specaes q£ the 
same group, viz. Linniascia, Lowe. — Tr. 

* H. lUfmumtMktt Webb, certainly^ and H. gnmattriata prohably, be- 
long to the peculiarly Madeiran group DUcula. H. cyclodotiy Webb, is of 
extremely doubtful origin as to habitat, nnd it is probably ns little entitled 
to a place in the Cananan as in the Madeimu fauna. The assertion in the 
text, therefore, relatively to the Madeiras can be fully admitted only in the 
case of H. Despreauxiiy D'Orb., of which modern it merely a variety, and 
which, like H. cydodon, D'Orb., belongs to the restricted gronp Crenea, 
Alb., ty]>itu'd by U. elegans, Drap., — a group of which Madeira certainly 
posse^&cs uu true representative. — Tk. 

t It may be doubted whether all the apeeiea above enumerated belong 
really to tne same group ; and some will perhaps pmre to have their 
genuine counterparts in Madeira. — Tr. 

X Whether C. ktvigatum, Webb, be really distinct from C. 9kgans 
(Miill.), seems very questionable. Certainly one species only of this type 
has offered itself to tlie combined researches of myself and Mr. Wollartoa 
in any of the seven Canarian islands. In the Madeiran nothing of the sort 
occurs. — Tr. 
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■OQllMm latiftude md greater proximity to the oontaaent iniisl 
maam eone inflneaee; Mly and hauy, widi Mpeet to tlw 
species of the a^acent African continent^ of whidi only a few of 
the larger speoiea, or of othera introduced hy eommmj but 
none of the &r more numerous smaller kinda, ave knowiu It ia 
much to be desired thai lotiue invaatigatioiia may he oarried ott 
in these directions. 



XII. — Defcr^ptum of mx reeenify diseovered MeeUi, and Ckerae- 
ters of a new gmm ^Araneidea. By John Blackwall, 

Tribe Oetonocidma. 
Family Ltcosida. 

Genua Dolo.medes, Latr. 
Dolomedes omatus. 

Length of the female y\jth of an inch ; length of the cephalo- 
tborax j'^; breadth ; bread tli of the abdomen length of 
a posterior leg -f; Irnuth of a leg of the third pair i. 

The ccphalothoi ;i\ is convex, irlo^^sy, compressed before, 
rounded on the sidi s, and has a slight nidentatioii in the medial 
line J a broad browuish-red band, which tapers to its posterior ex- 
tremity, extends along tlie middle, and on each side of it there is a 
longitudinal bro\\Ti band, which decreases m l)readth to the lateral 
eye of the posterior row ; the sides ha\ e a pale, dull, yellow hue, 
that of the lateral margins is black, and a blackish spot occurs 
on the firontal margin, below each latend eye of the anterior row. 
The &kea are conicalj vertical^ and armed with a few teeth on 
the inner surface : the maxilbe are shorty somewhat enlarged 
and rounded at the eitremity, and slightly inclined towards the 
lip* Theae organs have a pa]e« dull, yellowish hue; a blackish 
streak extends along the former, and appears like a continuation 
of the spot on the frontal margin of the oephalo-thorax* The 
lip ia nearly quadrate, and of a yellowish-hrown colour, the aidea 
being much the darkest. The sternum is heart-shaped, and of 
a piue, dull, yeUow hue, with broad, brownish-black lateral 
margins. The eyes are seated on black spots on the sides and 
in front of thr anterior part of the ccphalothorax ; the four 
anterior ones are minute, and form a straight transversa row , 
the exterior ones, each of which is placed on a minute tubercle, 
bemg rather the smallest ; the other four arc large, and descril>e 
a trapezoid whose posterior side is much the longest ; the pos- 
terior eyes of the trapezoid arc seated on tubercles, and the 
anterior ones arc the largest of the eight. The legs are mode- 
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rately long, provided with hairs and fine spines^ and afe of a 
pale yelkmiah hue^ with minute blaek epots ; the fourth pair is 
rather the longest^ the first and second p»na are equal in lengdiy 
and the third pair is the shartest; eaeh tanius is terminated br 
three claws ; tlie two superior ones are car\'cd and peetinatea, 
and the inferior one is inflected near its bate. The palpi resemble 
the legs in colour^ and have a small, curved, pectinated claw at 
their extremity. The abdomen is oviform, thiuly clothed with 
linir?:, convex above, and projects over the base of the cephalo- 
fh lax; the upper part is of a yellowish-brown colour; at its 
anterior part there are four short lonLritvidinal streaks, the exte- 
rior ones of which increase in bread ili to their posterior extre- 
mity ; to these succeed three large spots j)laced transversely, the 
intenneciiate one beinp: in advance of the other two ; and between 
the latter and the t^jHuncrs there is a scries of sliort transverse 
bars, somewhat enlarged at their extremities, which decreai»e in 
length to the coccyx ; these streaks, spots, and bars have a brown 
hue; the sides and under part are of a pale yellowish colour ; 
the former are slightly tinged with brown, and a longitudinal 
brownish-blaek band occurs on each side of the medial Ime of the 
latter; these bands converge to the spinners, where they meet. 

The Bev. 0. P. Cambridge took two young females of this 
species at Lyndhurst, in the New Forest, Hampshire, in Sep- 
tember 1858, which were transmitted to me by Mr. R. U. Meade 
in the same year. 

Family TnoMisiDiE. 
Genus FHiLonaoMUs, Walck. 
PkUodnmuts eUgam. 

Length of the female ^^^ths of an inch ; length of the cephalo- 
thorax j\r; breadth j'^ ; breadth of the abdomen ^ ; length of 
a leg of the second pair^ ; length of a leg of the third pair 

'Ae legs arc long, slender, provided with hairs and spines, 
and are of a yellow-brown hue, with rcd*brown annuli; the 
second pair the longest, then the first, and the third pair the 
shortest; the metatarsi and tarsi have hair-like papillae on 
their inferior surface, and the latter are terminated by two 
curved, pectinated elaws. The palpi are short, and resemble the 
legs in colour. The ccphalothorax is short, broad, convex, 
compressed before, rounded on the sides, clothed with whitish 
hairs, partic\ilar]y on tlie lateral margins, and of a pale yellowish 
colour; a l)road dark biown band extends along eaeh side, a nar- 
row longitudinal one uf the same line, which is enlarged n( ar its 
middle, occupies tlie medial line, and a shf»rt, line, dark brown 
streak occurs on each side of its anterior extremity. The eyes, 
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which aie nwly equal hi nae, are disposed on the anterior part 
of the oephalothorax in two transvene, curved rowt^ f<nining a 
erescent whose convexity is directed forwards ; and the lateral 
ones are seated on minute tubercles. The falces are subconical 
and vertical : the maxilliB are convex near the base^ obliquely 
truncated at the extremity on the outer side ; and inclined to* 
wards the lip, which is triangular and pointed at the apex; and 
the sternum is heart-shaped. These parts are of a yellowish - 
brown colour, with the exception of the base of tbe lip, which 
has a dark brown hue. The abdomen is oviform, clothed with 
short hairs, convc\ above, notched in the middle of the anterior 
extremity, and projects over the base of the eephaiothorax ; a 
broad yellowish-brown band extends along the middle of the 
upper part, the anterior reLCiun of which comprises a dark brown 
fusiform band, havinir an angular point on each side, and occu- 
j)yiiij^" lather more tlian a third of its Icnurth ; this band is bor- 
dered laterally with yellowish white, dud between it and the 
spinners there is a series of alternate, short, yellowish-whiie and 
duk brown curved bars, whose convexity is directed forwards, 
a triangular spot of the latter hue, having its vertex in contact 
with the coccyxj terminating the series ; the sides are of a dark 
brown hue, and have conspicuous yellowisb-white streaks and 
spots disposed obliquely upon them ; the under part is of a 
ralowish-white colour, with minute dark brown ^ts, and three 
longitudinal bands of the same hue, which meet at the spinners, 
the intermediate one being the narrowest of the three. 

Specimens of this handsome Philodromus, which, by its co- 
lours and the design resulting: from their distribution, bears a 
striking resemblance to rfrtnin species of the genus Sjj/iasus, 
were taken in SeptenilxT lb5h at liyudhurst, in the New Forest, 
by the Uev. O. P. Cnmbrirlge, who also captured inmiature indi- 
viduals of SphfLsiis liiit'iifi':^ lu the same locality j by which dis- 
covery he has added another genus to our indigenous spiders. 
SpceiiHcus of both species were transmitted to me by Mr. E. H. 
Meade. 

Family Cixiflomd.«. 
Gcuus CiMFLo, Blackw. 
Cmifio mordax* 

Length of the female J^ths of an inch ; length of the cephalo- 
thorax 4 > breadth ^ ; breadth of the abdomen \ ; length of an 
anterior leg || ; length of a leg of the third pair 

The eyes are disposed on the anterior part of the cephalo* 
thorax in two transverse rows ; the anterior row, which is straight, 
is sitnated near the frontal margin, and the posterior row is 
shghtly curved, with ita convexity directed backwards ; the in- 
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tenneduite m8 of both rows describe a trapezoid whose anterior 
ride is the shortest ; and the eyes of each lateral pau% whieh are 
rather the largest of the eighty are seated oUiqndy on a tobercle. 
The cephalothorax is large, convex^ giossv, compressed before, 
and rounded on the sides, which are marked with furrows con- 
▼eiging towards an elongated indentation in the medial line; it 
is depressed and broadly truncated in front, and of a red*brown 
colour, thr cephalic region, which is much the darkest, having a 
brownish-black hue. The falres are very powcriul, conical, ver- 
tical, convex in iVont near the base; armed with teeth on tin- 
inner surface, and of a brownish-blaek line. The maxiUre are 
St rone:, enlarged and rounded at the extremity, and somewhat 
tiirvc'd towards the lip : the lip is longer than broad, dilated 
about the middle, and truncated at the apex; and the sternum 
is oval and glossy. These parts have a red-brown hue, the 
steruum being much the palest, particularly in the middle. 
The legs are robust, provid^ with naira and sessile spines, and 
of a red-brawn oolour ; the metatarsi of the posterior pair are 
provided with calamistra on their superior sozfisee, and eadi 
tarsus is terminated by three elaws ; the two superior ones are 
curved and pectinated, and the inferior one is inflected near its 
base ; the first pair the longest, then the fourth, and the third 
pair the shortest. The palpi resemble the legs in ook>ur, the 
radial and digital joints being the darkest, and have a curved, 
pectinated claw at their extremity. The abdomen is oviform, 
convex above, and projects over the base of the cephalothorax ; 
it is thinly clothed with hairs, and of a brown colour obscurely 
freckled with yellowish white, the undt^r part being the palest ; 
a yellowish- white baud extends aion*^ the middle of the upper 
part, about two-thirds of its length, and an obscure longitudinal 
line of the saaic hue ornu s on each side of the middle of the 
under part; the sexual organs are highly developed, and of a 
dark reddish-bruwn colour ; the spinners are eight in number, 
and, with the exception of those of the inferior pan-, which are 
united throughout their entire length and have a yellowish- 
white hue, are of a red-lnown cokmr. 

This spider was captured in the Isle of Wight, on the let of 
August 1858, by Frederick Bond, Esq., who gave it to the Rev. 
O. P. Cambridge; it was forwarded to me for inspection by 
Mr«K.H. Meade. 

Genus Eboatis, Blaekw. 

Ergatis pollens. 

Length of the female Jth of an inch ; length of the cephalo- 
thorax 2*^; breadth ; breadth of the abdomen ; length of 
an anterior leg ^ ; length of a leg of the third pair ^. 
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The cephalothorax is oompmsed before, depreaaed and 
lOimded on the sides, which are marked with limowt ooaverging 
towards the middle, and the cephalic region is coiiTex and 
rounded in front ; it is of a dark brown colour, with a broad 

yellowish -browu band, which tapers to its posterior extremity, 
and is densely covered with yt Ho wish-grey hairs, extending from 
the eyes alons^ the middle, nearly two-thirds of its length, and a 
deutated yellowish-white band on each lateral marsrin. The 
eyes are neiu'iy equal in size, aiul disposed in two transverse 
rows on the anterior pai't of the cephiilothorax ; the intermediate 
ones of the two rows form a square, and those of each lateral 
pan- arc placed obliquely on a tubercle, near to each other. The 
falces are powerful^ conical, and vertical : the maxilke are convex 
at the haae, aomewhat dilated near the middle, rounded at the 
eitiemity, which ia more abruptly curved on the inner than on 
the onter aide, and inclined towarda the lin, which ia large, tri- 
angular, and rounded at the anex ; and tne atemum ia heart- 
afaaped. These parts are of a reddish-brown colour, the atemum 
and lip being the darkeat, and the falcea much the palest. The 
lega and palpi are moderately long, provided with hairs, and of 
a pale, dull, yellow h ue. The legs of the first pair are the longest, 
then the second, and the posterior legs, which have a calamistrum 
on the superior surface of their metatarsi, are longer than the 
third |>air; each tarsus is terminated by three claws; the two 
superior (jues are curved and pectinated, and the inferior one is 
inflected near its base. The abdomeu is oviform, convex above, 
and projects over the base of the cephalothorax ; it is clothed 
with short haii-s, and is of a l'h vish-yt-llow colour; iu the medial 
line of the upper part tlu i e is a (l:irk red-brown spot, nearly of 
a circular form, situated lull ouc-thud of its length from its an- 
terior extremity ; and at the posterior extremity a few shoi t, 
carved, tranaverae bars of tiie aame hue occur, which diminish 
in length as they approach the apinnera; a few obscure dark 
brown streaks and apota are disposed along the sides, and a 
broad longitudinal band of the aame colour occupiea the middle 
of the under part; the spinners are eight in number, and the two 
inferior onea are united throughout their entire length. 

This ErgcdtBj which was taken among heath at Lyndhurst, in 
thcNew Forest, by the Eev, O. P. Cambridge, in September 1858, 
and was forwarded to me by Mr. B. U. Meade, tiiough inmia- 
ture, is certainly a diatinct speciea. 

Genus Vsleda, Blackw. 

KffeB small, nearly equal in sise, diapoaed on the anterior part of 
the cephalouiorBx in two transTerae, eurred rowa, whoae 
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convexity is directed forwards; the anterior vow, which is 
the less curved, is situated near the frontal margin, and the 
intermediate eyes, which are seated on a tubercle, are the 

larjrest, and the lateral ones rather the smallest of the eight ; 
the lateral eyes of both rows are widely apart, and are pkeed 
on mmute tubercles* and the intermediate ones form a tra- 

pesoid whose anterior side is the shortest, thus : — * 

Maxilla iiioflprately long, straight, powerful, greatly enlarged 
and roundrcl at the extremity, which is prominent on the 
inner surtace. 

Lip short, triangular, uiul rounded at the apex. 

Legs very unequal in length ; the first pair much the longest, 
then the fourth, and the third pair the shortest; each 
m^atarsna of the posterior pair is provided with a ealamis* 
tmm situated on its superior surl»ce. 

S^mners eight ; those constituting the inferior pair are united 
throughout their entire length. 

Veleda hneata. 

Length of the female ^h of an inch ; length of the cephalo- 
thorax ; hreadth ^ ; breadth of the abdomen ; length of 
an anterior leg ^ ; length of a 1^ of the third pair j'^. 

The abdomen is of an ohlong oviform figure, convex above, 
and projects over the base of the cephalothorax ; the anterior 
extremity and the posterior part of each side are densely covered 
with white hairs ; the upper part is of a dull or brownish-yellow . 
colour, with three longitudinal dark brown lines, whose posterior 
half is somewhat ramified, extending its entire length ; one of 
these lines, which is broadest towards its anterior extremity, 
occurs in the iniddir, and another is situated on each side of it; 
the anterior and parr of the superior region of the sides, extend- 
ing towards the spnincrs, and the under part are of a brownish- 
black colour. The cephalothorax is long, moderately convex, 
compressed betbre, depressed and rounded on the sides, and 
clothed w ith white hairs ; it is of a brown-black colour, with 
three lungitudiiiul biownibh-ytllow hues, one in the middle, 
and another on each side, and narrow lateral margins of the 
same hue. The falces are short, conical, vertical, and of a yel- 
lowish'brown colour. The maxOfad and Up have a dark brown 
hue, the apex of the latter being much the palest. The sternum 
is of an oblong oval fivm; it is thinly clothed with white hairs, 
and has a brownish^black hue* The legs are hairy, and the in- 
ferior surface of the tarsus and of the extremity of the meta- 
tarsus of the poaterior pair is provided with short spines ; they 
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ait; of a yellowish-brown colour, with dark brown streaks and 
annuli. The palpi are short, and resemble the legs IQ colour, 
that of tilt* difjital joint being dark brown. • 

Four specimens of this interestiug spider, taken by the Kev. 
O. P. Cambridice among heath at Lyndhnrst, in tiie New Forest, 
in September 1858, and fon\'arded to me by Mr. 11. H. Meade, 
wtre all immature ; independently, however, of this circumstance, 
the species preseuts such remarkable difFerenecs in external struc- 
ture from the spiders belonging to the several gt ntra included 
iu the fauidy Cmijiouidui, that I have been induced to found a 
Dew genus upon it. 

Family Aoel£nidjB. 
Genua Aoblbna, Walck. 

Agelena gracilipes. 

Length of the male y^^^^ ^^^^'^ ' ^<^"d^^ of the ceplialo- 

thorax j'^ ; breadth ^\ ; hrctulth of the abdomen ^ ; length of 
• a posterior leg A ; lengtli of a leg of the third pair jly. 

Tlie legs are long, slender, provided with hairs and sessile 
spill! ^, two parallel rows of the latter occurring on the inferior 
surt ice of the tibiee and metatarsi of the first and sceond pairs, 
and are of a dull yellow colour, with the exception <jf the genual 
joint, tibia, and metatarsus of the first and second pairs, which 
have a very dark brown hue, the genual joint being the palest ; 
each tarsus is tennmated by two curved^ peetinated claws* The 
palpi have a dull yellow hue ; the cubital and radial joints are 
•shorty and the laf^r projects a brown, pointed apophysis from 
its extremity, on the outer side; the digital joint is oval, convex 
and haiiy externally^ concave within, comprising the palpal 
organs^ mich are moderately developed, rather prominent, not 
very complicated in structure^ with a small, curved, black s))ine 
at their extremity, and are of a dull yellow colour tinged with 
brown. The oephalothorax is convex, glossy, slighU^r com- 
pressed before, rounded and depressed on the sides, which are 
marked with furrows converging towards a slight, narrow in- 
dentation in the medial line; it is of a dark brown colour tinned 
with dull yellow, especially in the medial line, the lateral mar- 
gins being the darkest. The eyes are disposed on the anterior 
part of the cephalothorax in two transverse curved rows whose 
convexity is directed backwards ; th(' intermediate eyes of both 
rows form a trapezoid whose shortest side is before, those of the 
anterior row, which is rather the less curved, bcmg the Mnallcst 
of the eight. The falces are conical and vertical : the maxilbe 
are short, convex near the base, rounded at the extremity, and 
slightly inclined towards the lip ; and the sternum is heart- 
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shaped. These parts are of a brownish-yellow colour^ the base 
of the falces being the brownest. The lip is nearly quadrate, 
being rather broader at the base than at the apex, and has a 
dark brown hue. The abdomen is oviform, thinly clothed with 
hairs, convex above, and projecta over the base of the cephalo- 
thorax ; it hns a browni^b-blnrk bur nn tbe npprr pRrt, with nn 
obscure mark of a quadnJatiral figure and yellow-brown colour 
at the anterior extremity; and i)etween this mark and the spin- 
ners there is a series of obscure, curved, yellow-brown lines, 
having their enuvexity directed forwards ; the nndcr part is of a 
yellowish-brown colour, strongly tinged with dark brown at its 
posterior extremity, and the spinners, which are short, have a 
pale yellow hue. 

The Rev. 0. P. Cambridge took this spider at Lyndhurst, in 
the New Forest, in September 1858 ; and it was sent to me in 
the same year by Mr. R. H. Meade. 



XIII. — Descriptions of several new Land Shells from the Mauri' 

tins. By W. H. Benson, Esq. 

That the land-shells .of the circumscribed island of Mauritius 
are as yet unexhausted, may be surmised from its having lately 
yielded the following species, some of them of typical forms not 
previously known amons^ its testaceous productions, T nm in- 
debted to my friend Sir David W. Barclay for the opportunity 
of describing them. 

Helix Caldwellij Barclay, MSS. 

Testa apertc umbiln it a, or hiculato-depressa, confertim oblique si- 
nuato-costaja, cost is ( i assinsculis elevatis, sub epidermide fulvo- 
albida; spira planulutu, sutura Icviter imprcssa; aufractibus 6 
viz conveziusciuis, ultimo antice majore, depresso, ad peripheriam 
valde rotnndato, snbtus convexo ; apertura obliqna, ovato-hmata, 
peristomate sinaato, supeme antice arcuato, depresso, ad dextram 
et infra reflexo, marginibus subapproximatis, basali intus Btricte 
labinto, prope colnTnellam dente lato laminari introrsum flectente 
munito ; umbilico miuadibuliformi. 

Diam. major 9, minor 7i» axis 3^ mill. 

iiabitat in sylvis insulai Mauritii. 

Found under the roots of trees in a previously unexplored 
forest on the heights of Flames Wilhelm, towards t!ic head of 
Tfiniarnid River and of the prorgcs of the Black River, by Tro- 
fessor Caldwell, of the Royal College, Port Louis, and named 
after its zealous discoverer at the request of Sir D. Barclay. 
The shell rennnds the observer of more than one North American 
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type ia its tooth, eottaktion, fte., althongli not cloaely iUkd to 
any of them. 

Hdm tetHiriM, nobia. 

Testa perfoiata, convezo-depressa, non nitente^ snb lente obliqne 
confertim striatnla, eostnhs nndolatis remotiuscalis setiftris mu- 
nita, transluceDte, nifescenti-eornea ; spira breviter conoid^ apiee 

|!laniucr!i!(>, nitido, snturfi impressa; anfractibus G-G^ couvexis, 
arcie convoluti?, ultimo medio stibangulato, subtus convexo ; aper- 
tura ublifjua, subijiiadrato-lunata, pcristomate rcflc'XUiseul<N intiis 
Libiato, iiitra iacrussalo, subduplici, marginibus callo parii'UtU j^jiica 
longa marginali sinnata defata muoito, junctis» colnmeUan si- 
ntiato, introrsntn obsolete tuberculato. 

Diam. major 7, minor 6^, axis 1 mill. 

Habitat in ^Ifis insulas Mauhtii cum praoedeote. 

A very beautiful and peculiar little species^ in form and aper- 
ture approaching the European type to which H, Cohresiana 
belongs, and with a parietal callus somewhat siniilar to that of 
H. pleciostoma of Trans-gangetic India. The marginal plait of 
the callus ia suddenly bent inwards below the insertion of the 
outer lip ; it is there largely bowed outwards, and thrn gradually 
bends unvjjrds to the insertion of the columellar lip. There is 
a shi^hr incliuation towards the formation of a tooth on the 
desceiulmu' rf>lumelhir margin, at the part where it is exhibited 
in H. Culdweiii. Tiie rep;ular undulate riblets are closely set 
with short hairs, and more distant longer white ones. Dis- 
covered by Mr. Caldwell in the same quarter as tlie preceding 
species. 

Bulimmi vesiculatus, nobis. 

Testa ang^ii'^te rimnto-perforata, ovato-acuta, oblique rugulosa, rugis 
subtus (Icii-c jaistulato-rugosis, fulvo-castanea ; spira couvexo- 
conica, diuniiiuQi testae superante, apice obtusiusculo, sutura im- 
pressa ; aafractibus 5| couvexiuscalis, ultiino circa nmbilicQm 
oompresso ; apertnra ovata, f lon^tndinis testae ssquante^ pcri- 
stomate veflexiuseido albido, margine parietali dente angidan ob- 
toso munito. 

Long. 13, diam. 7, n\wTi. ("> mill, longa. 

Habitat in insula Mauhtii, rarissime. 

The single specimen received has part of the subreHected lip 
broken away. It is apparently allied to B. relicuJatu^, Reeve, 
of West Africa, but has a Tuore conical spire ; and the parietal 
tubercle shows an affinity with Bvlinius Pupa of the Meditt i r;i- 
neau, and the Indian B. tutulus and co'iiopictu^-. It is a curious 
fact in the g-eosirraphical distnbution of species, that a shell, not 
to bf lii.-sUiiguished specifically fiom B. ccenopidus, was collected 
by Mr. Edgar Layard at M oraiiibic, and that a variety of Bulimiis 
ptMctatus, Antoxif occurred to him at the same place as well dA ai 
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Oibo and Monibas, through a range of 11 degrees of latitude, on 

the east coast of Africa. R. puncfntus ranges northwards from 
Ceylon, and attains the bank of the Ganges at a single spot, 
BithoLira, near I'uttehpore, nearly oppf^site to the scene of tlie 
recent defeat of Beni Madho^ at Dhooiidiakhera, by the forces 
under Lord Clvde. 
B, veskulaius is from the same locahty as the preceding species. 

OmphalotropU Harpuia, nobis. 

Testa sabumbilicata, ovato-conicii* solidnla, oblique confertim flezuoie 
oostcla, costis elevatis eompressis, rufescente, albido obscare mar- 
morata ; spira gradatim conica, apice acutiiisculo* saturate riibro« 

sutura profunda; anfractibiis 5 convcxiuscnli?, snpcrne prope 
suturam angulatir^, postreinis sulco remotiusculo leviter iinpre*so 
sculptis, nltimn convexo, carina basali elevatiuscula munito ; apcr- 
tura verticali, pyriforiui, peristoraate siniphci acuto, margiuibus 
callo appresso arcuato junctis, columellari ezpausiusculo, uodulato. 
Opews. T 

Lon^. 6, diam. 4 mill. 

Habitat in insula Mauritii. 

The deep suture, in conjunction with the peculiar formation 
of the u[)))er portion of the whorls, sufficiently distinguishes this 
little shell from the ribbed O. multiUrata, Pfr. 

Dr. Pfeiffer now includes his genus Omphalotropis, under the 
designation of a section^ in the genus Hydrocena, Paneyss. It 
forms a very natural group. 

That distinguished author has, in his Supplement, described 
a shell, with a mark of doubt, as Cyclophom^ aquivocus, the 
habit ol the shell, as he remarks, associating it with Cijclmtomus, 
while the fornuxtion of the peristome appeared not to be con- 
formabie with that genus. 

A specimen, obtained by Sir David Barclay, iu better order 
than the type in Mr. Cuming's collection, and provided w itli iLs 
closely fitting calcareous operculum, proves the shell to be a 
true Cyciostamus, It was received from a whaler, who cited the 
east coast of Africa as its habitat. The operculum is milk-white, 
with a bhickish centre, slightly concave, and with 5^ slightly 
corrugated whorls. 

CheltenhiiD, January 12. 1859. 



XIV. — On Parihenogenem. By E. Keo£L*. 

Thousahbs of accurately observed cases bear evidence that an 

embryo can be developed in a seed only under the influence of 
fecundation. A few naturalists did, indeed, up to the beginning 

* Rotauische Zeituag, Oct. S, 1868. Traotlated by Arthur Henfrey, 
F.R.S. &c. 
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of the preaent oentary> deny the necenitv of fecandatioD, but 
these were soUtary voices (Schelver and Henschel*). The 

theory of fecundation, the practical proof of it (the production 
of hybrids), was assumed tf> hv ;\ settled fact, and up to our own 
time \iudei*went a continually fulh r development. 

A few voices were here and there raised, not Mtraiust the 
theory of fecundation generally, but for the proj^osition that in 
certain plants a true embryo might be formed without fecunda- 
tion, where this was hindered; in other words, it was assumed 
that, Normally, the embryo 1.9 developpd in a .s* r,/ only under the 
influence of fecundation. Bui if the fecundation is prevented^ in 
certain easeg an embryo may be nevertheless developed,*' Strictly 
speakings therefore, it was asmimed that the male lexnal orgaoa 
of plaBts are wholly superfluous structures. 

But this assertion was made always in reference only to parti- 
cular plants, and indeed to the same with which S[)allanfani had 
experimented in the year 1786, namely Hemp and Spinach t* 
How inexact Spallanzani's observations must haveheen, appears 
from the fact that he obtained ripe seeds even from Basil from 
which he had removed the anthers, also from Water-melons^ &c. 

On these latter and similar plants, on which it is easy to ope> 
rate, there exist a number of direct experiments to show that the 
prevention of fecundation hinders the production of seeds capable 
of germination ; these and similar observations have been re- 
peated subsequently by persons who were wholly destitute of the 
knowledge requisite tor an exact experiment. On the other 
hand, Bernhardi, an otherwi«je very exact observer, repeated 
Spalluuzani's experiments on Uemp|, and obtained exactly 
similar results. 

This question then sank to rest again ; Bernliardi's observa- 
tions were explained by assuming inaccurate observation, or the 
formation of a hud in the seed. 

In 1841, J. Smith § made known his observations on the 
production of seed by CuMogyne iKeifoHa, which was stated to 
perfect all its seed without any fecundation. At the same period 
Lecoq asserted the occurrence of Parthenogenesis in a host of 
plants. From his superficial observations he drew the condu- 
sion that a]l annual plants with separate sexes could form per- 
fect seeds without fecundation. By such a wise contrivance, 
nature prevented the dying-out of such plants. 

* Ilenfwhel, von der Seximlitat der Pflanzen, nebit einem hiitorueliai 
Anhauge von Dr. F. J. Schelver. Brcslau* 1820. 
t Spallaozani, Experiences pour aervir h PHittoire de la O^i^tion des 

AnimAUS et des Plantcs. Geneva, 1785. 

X Otto iind Dietrich. Allg. Cartonzcitunir, pp. 327,^2^. 

4 Traus. Liunieau Society of London, 1841, p. bOD. 
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C(EUbogyne is still in very few hands in flowering condition. 
So far 88 we know, it has not been observed, from the period of 
flowering to the ripening of the fruit, by any German botanist. 

Observations on the so-called unfccundated seeds, sueh as were 
made by RadlkofV r, Klotzsch, and A. Braun, can have but a con- 
ditional importance. That all has not been seen that naay be 
seen, \^^ tins plant, is evident from tlie lact that while Klotzsch 
deniuHstrated, from the fornialiun of the seed of this plant , tliat 
it contained not an embryo at all, but a bud, Radikofer and 
A. Braun are of the opposite opnuon. The latter, however, 
made a most important obseiTation, still unexplained by hnn, — 
namely, that he fouad a ^oilen-graiu with a polleu-tube on llie 
stigma of CaUbogyTie. 

In leaving (kMogyne on one side, stnee on this only those 
are competent to speeJi who have hem able to dhierve it^ it may 
be noticed that this plant has been the canee of the resuscitation 
of the question aa to the possibility of parthenogeneais in the 
vegetable kingdom, and thia the more that a similar phseno- 
men on in the animal kingdom was simultaneously asserted by 
von Siebold. Naudin and Decaisne in particular took up again 
the earlier ezperimenta on Spinacia and Cannabii, adding to 
them a number of other planta. The resnlt of their experiments 
was, that female plants of Spinacia, Cannabis, Mercurialis annua, 
and Bryonia dioica bore perfectly ripe seeds when they had been 
8uffici< nily guarded against tlie accidental influence of the pollen 
of male Howers. Accordini: to M. Naudin's report, neither he 
nor M. Decaisne coukl (ii^cuver male flowers among the female 
llown s, wliu h were borne in great nuuibers. On the other hand, 
Hicnws cninmiims and Ecbu Hum Elattrium bore no seed when all 
the nuile llowers were removed before they opened. 

TSaudin concluded from his observations " that only diacious 
plants are capable of perfecting seeds without fecundation, while 
moncecumB plants perfect their wed only under the tnfluenee of 
fecundation*'' 

Radikofer, from the cases made known by Naudin and Smith, 
deduced the further law, " that ovariea whkh perfect their em^ 
tnyoe withiout fecundation retain their etigmas much longer in a 
fertiUzable condition than is the case when the embryo originatee 
in contequence of regular fecundation.*^ 

As usual, the majority of naturalists have accepted these 
statements, promulgated as certain facts. The very circumstance 
that; in the supposed discovery, all those laws which we have 
invariably recognized in reference to the origin of embr}*os are 
opposed face to face — the attraction of the wctndf rfril, which in 
thesr days possesses a powerful charm, — has brought many over 
to the party who believe in a parthenogenesis. 
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The author of this notice has expressed^ iu the last year or two 

(' Boiiplandia/ 'Gartenflom'), his modest doubt as to the accuracy 
of the experiii ieuts of Naudiii aud Decaisue^ which served as the 
basis of hypotlieses of such great weight. 

An objection arose in the outset, from the fact that the result 
was only obtained in small-flowered plants which developed a 
mass of flowers in every leaf*axil, while large-iiuwered plant?*, 
like Riciiins and Echalium, bore no seed when fecuntiatioii was 
prevented. Still uiurc sUikuii; was it, that, of plants known to 
be polygamous, only female plants were mentioned, and an 
assurance was given that no male flowers were observed upon 
tliem. 

I liAve in the present summer repeated the experiments made 
by Decaisne and Naadin> Althon^;!! they are not yet quite eon* 
elnded, they have afforded me proof that Decaisne and Naudin 
have observed but superficially, and that neither Sptnada nor 
Mercurialis are to be included among plants which can furnish 
proof of parthenogenesis 

Plants of Sp^aeia^ Mercurialis annua, and Cannabii were 
planted singly in pots ; and the male plants were removed as 
they appeared, before the dehiscence of the earliest anthers. 
Tlip female plant«i were kept in a place where no pollen from 
suniiar plants could have access to them. As soon as the hrst 
flowers were ])erfectly developed, they were cut away so as to 
leave only a few axillary inflorescences which could be easily 
examined. All newly-produced lateral branches, which were 
abundantly developed, were carefully removed, and the inflores- 
cenceii of the plants experimented on observed daily w ith a lenj;. 
These observations refer, up to this period, oidy to Mercurialis 
and Spiftacia, as Cannabii baa not yet unfolded any flowers. 

MtrewrialiB. — One of the female plants was placed in a dif* 
ferent locality, where it gpcew fredy without being cut. This 
plant baa now set abundance of fruit, which will doubtless bear 
perfect seeds with embryos. But on examination it was found 
that solitary perfectly developed male flowers were produced in 
the axillary tufts of flowers, as can be testified by MM, KoT- 
nicke, Bach and Maximowics, to whom I showed them. How . 
this escaped the observation of MM. Naudin and Decaisne^ is 
b^ond my comprehension. 

Two plants of Mercurialis were mt in and observed in the 
above described manner. Each of the few tufts of blossom pro- 
(Inred :i great number of female tlowers. Here, again, solitary 
male flowers continually made their appearance, so that I have 
already removed more than twenty of them from each of the 

* \ liTivc not yet full observsttODS opon CsiMii6£t; but (bis will doubtless 

iuniitih itiuiiiar results. 
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experimental plants. Even with the most careful observation^ 
an absoltttelv conclusive result could searody be obtained with 
this plant ; for the male flowers are only detected after they have 
opened, and therefore may have scattered pollen. I used niy 
utmost endeavours to suppress the male flowers at the right 
time; and in fact hitherto neither of the experimental plants 
have set fruity all the earliest developed female flowers having 
withered up. But if these plants should still set fruit, this mui 
be attributed to pollen received fronj some of the male flowers. 

^pinacia. — Dithcult as it is in Mrrcnrialis to neutralize the 
iiiliuencc of pollen from adventitiously developed male flowers, it 
is still more difficult with Spinacia. All the experimental {dants 
were cut in. I obsen'cd at fii*st, in the axillary tul'ts of iemale 
flowers, solitary noruially developed anthei*s, which projected 
over the female flowers. I removed them, and placed the plants 
on which I had noticed them in a different loeuliLy. All luy 
experimental plants appeared inclined to set seeds. I therefore 
plaeed all except one, on which the first flowers were beginning 
to unfoldj in another ntuationj and continued the onmination 
of this plant with redoubled attention, allowing in all only ten 
axillary tufts of blossom to come to perfection. All newly- 
produced lateral branches were necessarily broken off, as these 
at onee developed new blossoms. First of all, I observed on this 
plant two stamens with anthers containing abundance of pollen* 
Placed under the microscope, this exactly resembled normal 
pollen. These stamens, however, did not arise (as I observed in 
Chanuarops last year] from female flowers ; but among the female 
flowers were scattered solitary^ stunted male flowers, which 
bruug;ht only one stamen, seldom more, to perfection. This 
fixed my attention. With tlie help of the lens, I soon saw, in 
the tul'ts of female flowers, isolated gland- like bodies, which I 
had taken at tirst for mis-shapen bracts. When I had dissected 
them out, I found that they were sessile anthers^ dpvelo])ed in 
scattered abortive male flowers. These contained perfect pollen, 
as the above-mentioned gentlemen as well as mj'sclf can testify. 
These anthers arc seldom perfectly seen, but an- almost always 
partly covered up by the involucral scales of the flowers in which 
they arise, so that they may be easily overlooked or be taken for 
transformed bracts* In the isolated male flowers I ttsnally found 
one sessile perfect anther, with several abortive; more rarely 
several perfectly developed anthers filled with pollen (all, how- 
ever, sessile) exist in one flower. From one single axillary in- 
florescence I dissected out ten such male flowers with sessile 
perfect anthers. But as this had to be done on living plants 
under a lens, it could seldom be efiected without injuring the 
anthers, by which pollen was always scattered. In such cases. 
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I indeed removed the immediately adjaeent female flowers ; and 
the withering away of the earliest female bloesoms was the resuH. 
At present, however, several appear to be swelling into Irait. 

The very abundant development of axillary flowers here is of 
course a result of the cutting back of the plant and the removal 
of the lateral shoots which continually break out afresh from the 
axils, since the fommtive energy is wholly diverted to the deve- 
lopment of flower-buds. A large proportion of the experimental 
plants did not bear this iTijur\% and soon died away. 

Whether the experimental plants of Spinacia and MercunaU$ 
perfect seeds eapable of germination, or not, these experiments 
have already fully coiivincid me that these two irenera only dc- 
velope peri'eet seeds under the influence of the pollen of adven- 
titious male flowers, and that the only pijssibility of preventing 
fecundation is by daily repeated observation of every sini:::le 
liower that uutoUiSj limitation of the growth of tlie plant to a 
few tufts of inflorescence, and rightly-timed removal of each 
male flower w lntii makes its appearance. An observer who 
merely looks over a number of female plants with thousands of 
little flowers, cannot possibly obtain any result of the slightest 
scientiflc value. Surveying therefore the conclusions drawn 
from these experiments, it becomes evident that they have no 
authority. 

That Bkmm and Edtalhtm perfected no seed, evidently arises 
irom the fact that in these plants the male flowers may be easily 
enough detected in time and removed, which can scarcely be 
accomplished with eei*tainty in Mereurialis and Spinacia, since, 
from the small size and close packing of the flowers, these can 
only be detected when too late, even if these flowers are not 
altogether overlooked. There is no ground for making a distinc- 
tion between monoecious and dioecious plants in this respect. 

The same is the case with the stigmas. All thf flowers of my 
experimental plants that were really protected rroin f'.cundation 
won withered, stiirEiia included. When, on the other hand, fruit 
was formed in consequence of fecundation, the stigmas persisted 
a lung time, which is by no means wonderful, considering the 
licshy nature of the stigmas of these plants. 

As soon as Cannabis flowers, thivs plant shall also be subjected 
to careful examination. I may be permitted to notice before- 
hand, that the results of previous observations on Cannabis have 
been very varied. Some obtained no seeds on separate female 
plants (Linnieus obtained this result) ; others obtained abundance 
of seed. It seems to be indicated by this, that in Canmdns there 
occur individuals bearing only female flowers, and others which 
may resemble those of Spinada or Mereurialis. 

We possess plants of Cmtebogyne ; but, unfortunately, none of 
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them have yet flowered. Yet I am oonvinoed that in this plant 
earefnl observation will clear up tbe matter. I may refer to the 
peculiar glands which snrrouud the female flowers^ with which 
solitary imperfect anthers might be easily ecmfonnded*. 

Parthenogenesis certainly does not occur in plants with evi- 
dent sexual organs. 

Petenburg, Aug. 13, 1868. 



XV. — Further Gleanings in British Conchology, 
By J. GwYN Je^fkeys^ Esq.^ F.li.S. 

[Concluded firov page 43.] 
[With ft Plate.} 

Chuteropoda Prosobranchiata. 

Chiton gradlis, n. s. PI. III. fig. 9 a, b. 

Testa elongato-ohlonga, conveza, eobre vario ; vslvnlis clypeiformi- 
bns; rostris prominenttbiu» mucronibus sabaimtis ; arsis tostialibus 

hneatis, fere Kque latis ; grsnulis numerosis, inter Ch»/ateieyUtrem 
et Ch, discrepantem media; fasciculis brevibus, 18 nt in ccmgetieri- 

bus et 1 nd termini postremi medium dispositis ; vitta marginali 
lata, coriacea, setulis perbrevibus caducis sparsis obtecta ; margine 
crinito ; long. I, lat. ^ uuc. 

I detected several specimens of this new and interesting species, 
mixed with Chiton fascicnlan's, among some shells of Mr, Damon 
which had been dredged in deep water at Weymouth ; and Mr. 
Metcalfe also procured it, inauy years ago, in the same locality. 
Mr. M' Andrew took the same species, in 1848, by dredging off 
Milford Haven, and considered it to be C, discrepant* It, however, 
differs from that species in its more elongated and arched form, the 
granules being less nnmerous, the tufts less developed, and the mar- 
gin much les« hairv ; from C fascicnJaris it may be knowti hy the 
same distinctive mark?, pxcr j t that the granules are less numerous 
in that species ; and from both of those species in the marginal band 
being coriaceous, as in C. marmoreut, and lu having an additional 
tuft at the posterior extremity. In order to fiirther elucidate the 
distinction of these three spedes (viz. fateieularia, dUerepans, and 
gracilis) y I have given, in rl. III. figs. 9 6, 10 & 11, representations 
of their lingual ribands or tongues, by whiidi it will be seen that they 
all essentially differ from each other. Tliese species, as well as C. 
Jlanleiji, hclong to the genus Acanthovhcctes of Leach. C. (/ract/t's 
is ninrc juijhably the C. (fisciU'pnns of Brown than the species whicli 
the lale Mr. G. B. Sowerby namtd crinilus i' but as the former 

* Tbe author does not appear to be aware that tbe characters of the 
male flowers of C(slebo(jyne are \^ ell known. M. Ruiilon has propoved the 
sane uusatisfiMrtoiy explanation of this case. — A. U. 
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name has now been generally adopted for Sowerby't spedm, itieenu 

a pity, by restoring the lattor, to create mnre oonfu'^inii, eipedallj' 
as tilt; cri/iifus of Pennant is different from cither ot them. 

C. liaiiieyi, ii. 39B. A specimen in my pub.session, from the Shet- 
lands, meastirt's no le^ than ^tb8 of an iucli iu lengtli, and rather 
more than ^rd of an Inch In breadth. 

Patella Tolgata, It. 421. I was amnaed at aeemg a party enjoy hig 
a limpet meal on the little Isle of Henn. It consisted of a farmer, 
two of his laboarers, and a sheep-dog. This meal formed their din> 
iirr, ?m(l took ])lirp on a grassy plot near the sea- shore. The limpets 
were cookc 1 liy bt ing laid on the jgrround in their natural position 
and covered with a heap of straw which was set fire to. When 
cooked, the^ were eaten with hread and butter ; and 1 can answer 
for their bemg weU-flavoored. 

Calyptnea Sineiiaia, it. 463. We7moath(Jlfr.2%omp«oii). I found 
at Serk specimens attached to small looae atones which had scarcely 
a broader surface than the circumference or base of the shell, and 
into the sinuosities of which they were closely moulded. It would 
therefore set ni tluit ihey do not quit their position, like the hmpets, 
but that their food is brought to them. The nucleus or inner circle 
of this circumference, showing the point of their attachment, is quite 
smooth, and apparently worn hy the action of the foot ; while the 
outer circle or rim is sometimes encmated with Melob^riajpofywiittrpha, 
which thus grows inside the shell. 

Fissurellft reticulata, ii. -IfiO. I found two or three shells, hy 
dredging in Guernsey, which agree with the F. cosfaria of Deshayes. 
Ouf of them has seventy-two hnigitudinal ribs and costellee ; but 
soecimeus of reticulata vary much in this respect, as well as in 
tlie comparatiTe convexity and proportions of the shell. They may, 
however, be distinct species. 

HaUotis tobercnlata, ii. 485. The principal use to which the 
shells now appear to be put in the Channel Isles is to frighten away 
snmll birds from the. standing corn, — two or three of them ^eino; 
strung together and suspended from a stick, so as to make a chitter 
when moved by the wind. The importation from southern climes of 
MdtayrituB and other nacreous shells, has superseded the use of 
our native shells for Inlawing and ornamental work. 

Trochns nmbflicatus, li. 521* Var. spira eiatiore, ombilico fere 
danso. Thia remarkable variety, which li^.Hanley noticed as having 
occurred to him at Herm, is abundant on every part of the coast of 
Guernsey at low water. Dr. Lukis observes that it inhabits quite a 
di.stinrt zone from the typical form, and that they are never found 
together i and he is inclined to believe that tiie variety remains 
under water, while the ordinary kind seems ever endeavouring 
to crawl out of the vessel in which both are kept. In adult speci- 
mens the nmbilicas is entirely dosed, but In the younij; it is partially 
open. The animals do not appear to present any difference either 
in their external form and organs, or in their tongues. Bfr* Bupert 
Jones has found the same vHriety in Jersey. 

T. lin^tutf, ii. 525^ Weymouth (Mr. Thouqt^on), 
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Margarita poaiUa (Troekus), ii. 534. Arran, N. B. {Ret. Mr, 

Norman). 

M.? costiilata fvSkenea?), iii. 1^7. Mr. Bean informs iiie that he 
has ohtaiiiecl a specimon of this \Qry rare shell from Lamlash Baj, 
ill the west of Scotlaud. 

Lacuna crassior, iii. 67* Weymoutli (Mr, Hkouymn) ; Hmwtan- 
ton (Reo. Mr. Ncrman). 

Aaaiminia littorea, it. 26.5. Tliis occurs rather plentifully in 8eric» 
and near the Chesil Bank, off the Isle of Portland ; and I had oppor- 
tunities of verifying the dcsoription of the animal as given by the 
latp Professor Forbes, at the same time with that of A. Grayana, 
SjiLLinicus of which Dr. Halley kindly sent me alive for that })ur- 
pose. Both are decidedly Pectinibrauch. A representation of the 
tongue of each will be found in PI. III. fin. 12 & 13. Philippi 
Beems most strangely to have given a very different account of the 
animal ot A. Uttorea (both in Wiegmann's 'Archiv' and in his 
own work on the Sicilian Testarea) as regards the position of the eyes. 
Ilis TruncntcUa littorina evidently the same species; and I have 
it from Sardinia and the coast ot Piedmont. It appears to be allied, 
both conchologically and by its habits, to some shells in the British 
Museum collected by Mr. Macgillivray, and presented by the Admi- 
ralty, which are stated to have been found in Norfolk Island on 
stones at high-water mark. 

Hissoa striatula, iii. 75. Whitesand Bay ; Clyde district (Rev» 
Mr. Norma ii). 

R. abyssicola, iii. 86. A shell which Mr. Alder received from 
Professor Lovrn under the uaiiie of ** Itissna sculpta,''' ami kindly 
forwarded to me for examination, unquestionably belongs to this 
species, which, as well as J2. eimicoides, appears to have been mis- 
taken for the B. seuipia of Philippi. Loven has not given in his 
work any description or diagnosis to identify his species, to which 
he referred that of Philippi. 

U. cimieoides. R. tcu^ia, B. M. iii. 88 (non Phil.). Exmouth 
(Mr. Clark). 

R. rufilabrum, iii. 106. Weymouth (Mr. Thompion). 

11. labiosa, iii. 109. The solid variety from Helford, Cornwall; 
the thin, from Herm {Re9. Mr» Norman), A dwarf and thin variety 
is also found in Arnolds* pond, Gnernsey. 

R. inconspicua, iii. 113. Specimens of this variable shell, which 
were received by Mr. Alder from Professor Loven, under the name 
of '* Ri.tsofi afhelJa,'''' and by the former forwarded to me for exami- 
nation, aj)pear to agree with our variety ulLula. 

R. ventrosa, iii. 138. Clevedon {Rev. Mr. Norman). 

R. subumbilicata. Turbo aubumbilicatus, Mont. Test. Brit. ii. 
316. R, nlva, var., B. M. iii. 142. Southampton and Guernsey. 
This appears to be a different species from B. u/tvp, with which it is 
found. The shell is more oval and slender, and the last whorl is 
much larger in proportion to the rest. But Airther observation is 
desirable. 

ft. dcnticulata. Turbo deniiculutm, Mont. T. B. ii. 315. Mr. 
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Lukis found a .specimen of thia curious shell at Herm many years 
ago, and obliii:infj;ly jtrcMcntod me with it. It bcnrs a suspicious re- 
semblance to the Rissoa crassicfi^h! of the hite Professor C. B. Adams, 
which is described in liis ' Svut»psis Conchyliorum Jauiaiceiisium,* 
; but my Bpecimen, a^i well m Montagu's description, bhows 
no tnee of tlie namerous nod very fine tnosverse strias which cross 
the ribe in the West Indian shell. My shell has not the coliunellar 
taberdes noticed by Montagu ; and his description may have been 
taken from a broken specimen, in which the sutural extremities of 
the ribs were left on the pillar Up, so as to give the appearance of 
tubercles. 

R. unica. AcHs umca, iii. 222. I had overlooked Mr. Clark's 
excellent paper on the animal, which wa^ ^ublibhed in the 'Annals 
of Natural History' for 1854, p. 122, and in which he clearly made 
it out to be a HtMoa. I am also satisfied^ on eonchologieid grounds* 
that it ought to be placed in that genus» and not in Ae^ or Ckem' 
nitzia. 

Barleeia rubra (Clark). Pf'^ma rubra, iii. 120. Bantry 
Mr. A^ormau) ; var. alba, pell ucida. SvrV, on Co//iutn tomento.suin. 
This limy be the variety noticed by MoiUagu (Test. Brit. ii. 321). • 
The bright-red colour of the operculum (with its pecuUar spike, Uke 
that of a NeriHna) contrasts singularly with that of the shell. 

Jeffm'sia diaphana, iii. 152. Falmouth; Pensance; Gumbrae; 
Bantry (Rev. Mr. Norman). In its stomach Mrs. CoUings detected 
a roecics of Lifhoeystis^ allied to L. AUmanni. 

J. opalina, iii. 154. Cumbrne (Ren. Mr. Norman). 

J.? Gulsonce. Odostoinia G niyDnce, iv. 281 ; var. minor. I found 
a specimen of this variety at Guernsey, which was not larger than 
the Odo9iomia nUnima. 

Csecum glabmm, iii. 181. Clyde district (Bev, Mr, Norman)^ 
The curious form and structure of the operculum suggest the affinity 
of this genus to BiJronHa» 

Euomphalus nitidissimus. Skeneal nifidissihuf, iii. 158. I will 
now, without preface, introduce this anomalous and strange-looking 
creature by the representation driven in PI. III. fig. 15 a, ^, and Ifi a-e. 
While 1 was at Serk last autumn, 1 had the good fortune to observe, 
with the aid of an excellent microscope, for gereral hours, the form 
and motions of the animal, — companng with it, at the same timet 
Skenea pUmorbis, an animal supposed to be its congener^ but whidi 
is, in fact, totally dissimilar in respect of the soft parts as well as of 
the "hell. Both are almndant almost everywhere on our rocky coasts, 
espt Liaily on the Corllum tornentosutn, which appears to constitute 
the tood of these and other phytophagous mollnsks ; and it is strange 
that the animal of the EuomphaliM nitidittiimm has so long escaped 
obser?ation. The following is a description of it, as taken on the 
spot: — 

Animal flaky-white, nearly hyaline ; it has no vestige of any ten- 
tacles, but instead of them it is provided with a large broad veil, 
which is bilobed m front, and has its outer marpn fringed with short 
and close-set but irregularly disposed cilia. Some of these cilia are 
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long^er than the rest. There are a few of them also on the upper 
edge of the operculigerous lobe. The veil is flexible (probably serviug 
the purpose of tentacles), and so transparent, that when it is extended 
beyond the foot, the latter can be seen through it. Foot roonded id 
front and pointed behind ; it is stoat tnd Iwge for the sise of the 
animal. Eyes two, very large in proportion, seated on the veil about 
half-way between the anterior edge of the shell and the terminal lobes 
of the veil ; they do not appear to be raised at all above the level of 
the veil, and are not })laced on peduncles or prottiherances of any 
kind. When the creature is withdrawn withm its .shell, the eyes 
seem to reconnoitre you like a porter from a hall- window. Opercu<> 
lum very thin and paucbpiral, with oblique striae, which radiate from 
the suture and extend half-way across. I did not observe anr other 
appendages. The animal is at first shy ; but when undisturbed for 
some time, it crawls freely and rapidly, like a snail, with its shell 
edcrewise in a perpendienhr position and quite straight; and it also 
occasloTmlly swims like tiie Kissoce and other Gasteropods. It seems 
to be more comfortable near the sides of the watt li-glass, for which 
it ma.k.e:i at once after being replaced in the water. I observed several 
specimens of diffeient ages ; and all of them presented the same 
appeanmoe and hatnte. 

I believe it will thus be seen that it resemhlea no known mollusk. 
It is true that the Bullida have no tentacles, and that some of them 
are furnished with eyes ; but I am not aware that any possess the 
peculiar cilia whicli fringe the veil or anterior part of the head in this 
animal. It is also certain that none have an operculum, — while the 
shell, which is not an unimportant part of the animal, is totally dif- 
ferent. I am also not aware of any recent marine generic analogue, 
as far as the shell is concerned, though this has in every particular 
the form of a freshwater PUmorbis, As it is evidently not a 
Skenea, the question is whether a new genus should be formed for 
its rece})tion. Captain Brown placed it in his genus Spira; but as 
one of the principal characters assigned by him to that genus is shell 
"nearly globular or semi-oval," which is by uo means applicable to 
this species^ and as Spira embraces a heterogeneous assemblage of mi- 
nute and immature snells from Walker (viz. Seli» glohota, tuMaia, 
and others), I do not thmk it can be properly retained there. With* 
out, however, attempting to found a new genus, I believe the flame 
object will he attained (at lenst y)ro^'isional]y) by adopting the genus 
Evomphaht^ of Sowerby, whicii, constituted for fossil shells of the 
niuuiiLaiii limestone, seems to be exactly suited for the shell in ques- 
tion. The generic characters given by Sowerby iu liia * Miucral 
Gondiology,' vol. i. p. 97, are as follows : An involute compressed 
univalve; spire depressed on the upper part, bmatk ooncave or 
largelv urabilicate. Aperture mostly angular." IIu\ ing closely ob- 
served the animal and turned my attention to the shell, I was strudc 
by the remarkable resemhlRnce which it pre'«ented, although on a 
very small ^esle, to tlu EiLomphnhis pentdnjiulntnj* \ and a subse- 
quent exanimatioa of other fubailb, supposed to bt loiic to the same 
genus (although some of them do not fuitil the generic characters 
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given by the author), has confirmed my impression. I believe, there- 
fore, that thi^ is a livinir, but minute, repro^ontative of that 
ainiiMit genus, hitherto considered to he long ago extinct; and it is 
the more interesting inasmuch as no such representative has, I be- 
lieve, been traced in any part of the tertiary system. The Euom- 
phahm mtaUwmu has a wide range in the European teas, extending 
from the Shetlands to Sieiiy, and probably far beyond these limits. 
I lately detected speeimens among some minate shells from Sardinia, 
and T have recorded it as existing* nt Spezia and elsewhere on the Pied- 
montese coast. I have no doubt that it i'J the Tmneafeffn atom^tx of 
Flulipj)! ; hut I cannot account for his making such a mistake as he 
did iu his menioir on the genus Truneatella of Kisso in Wieguianu's 
' Archiv fur Natnrgeschichte/ as well as in his elaborate work on the 
SicQuufi Testaeea, by not only describing the animal to be exaetlvtike 
that of Truncatella (vis. furnished with two long tentacles, and eyes 
placed near their external bases), but giving in the former work a figure 
of it in accordance with that description. In the * Archiv' for 1^41, 
p. n1, he states, with respect to his Truncatella aiomu^, ' Pa<? Thier, 
desseu Biidunp; ich hei einer sechszigmali<2;en Vercjrosst rung sehr 
genaa erkamite, stimmte auf das allervolkonimenste mil Ueni der 
TnmeatMt iruneaiuia &berdn.*' A similar mistake seems to hate 
been committed by him in saying that the animal of his J^nmeateUu 
littorina (our Assiminia littorea) was also similar to that of Trunea* 
tefla truncatula or Montagni, wliich I have elsewhere adverted to. 
1 oh««prved among other drawi»>ir«^ of Molln«eq made hy M. Deshayes 
during iiis scientific visit to Algeria ahoiit titteen yf^nv^ ago, but not 
yet published, an admirable figure of this animal ; l)ut as he did not 
use a microscope, he failed to notice the cilia, and represented the 
heart as seen through the transparent shell, bnt which I suspect 
were the branchiK. He informed me that he found two or three 
speeimens, from which his drawing was made, at Lacalle, and that 
the animals were preserved and deposited in the mnscnm of the 
Jardiu des Plantcs, where, however, tlx v ai r not now to he found. 
The only congener of this species is, as far as is hitherto known, the 
Skenea: rota oi Forbes and ilauiev, which I believe is almost as 
cxtensiTely diffused as the other, f'igures 15 a, 6, in PI. III., show 
the Ungou riband of Emmpkiilm mtidMmmt which u|)})ears to be 
qnite as anomalous as the animal and shell, but bears some resem- 
blance to the tongue of Al rm huUata, as represented in Dr. Gray's 
most useful 'Guide to the Moliusca in the British Museum,* part 1 . 
p. 196. f. 111. I could not detect any divisional jilatps or septa in 
the inteiior of the upper whorls of the shell by makujg a section of 
it, although the exLenor surface presented the appearance of them* 
They are fomd m penimn^^ius, I beliere the roia was 
known to Montagn, beeainse in one of his letters to mv Ute friend 
Mr. Dillwyn, dated in 1814 or 1815, he mentions Uie discovery of a 
▼enr minute recent Ammonitr like shell which exactly corresponds 
with the description of E. rofn. In PI. III. f. 11. is represented a 
portion ot the tongue oi Skenr-a pfanarbU, to show how very diti'erent 
it IS from that of the Euomphaiiu. 
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Stylifer Turtoiii, iii. 22(5. Mr. Norman questions this being; found 
Oil Echinus Sphitra ; and he says that Mr. .■^Itli-r has iiiformeU him 
that all the specimens he had met with were from £. neylectus. 

Eulima uitida (Lamarck), Phil. i. 157 and U. 134. I believe 
Ibe Britisb sbells wbieb bave been usuallr referred to ibis species 
are specifically distinct from polita. Besides the subulate and 
more regularly tapering form of the Bpire and the oblong (instead of 
ova!) aperture, which distingiiish tlii^ 55])eHcs from E. polita, the 
latter has (especially in youog individuals) a faint keel on the lower 
linlf of the last whorl. I have sjteeiniens from Zetland aud various 
other parts of the Scotch coaj»t, as well as from Guernsey. A shell 
sent by Ftofessor Lov^n to Mr. Alder, under the name of ''.ffvltea 
niiida,** and by the latter forwarded to me for ezamination> appears 
to agree specifically with our shells, although Lot^ has not noticed 
the E. polita as a Norwegian species. 

E. atvun'^tnum. A young Specimen was procured by Mr. Barlee 
in the Zetland ilrcdgings. 

Chemnitzia scalari.s, iii. 251. In dredged sand from Belfast Bay. 
1 am still of opinion that the C. rufescens of Forbes is merely the 
northern form or wiety, and that it ought to be reunited to this 
apedes. 

Odostomia conspicua, iii. 263. Zetland (Mr. BarUe)* 
O. Eulimoides, iii. 273 ; var. O. pallida^ h. gracilior, anfractibus 
productioribus, JefFr. in Ann. Nat. Hist, f'2nd series) vol. ii. p. .'?36 
Guernsey and Zetland. I have given a representation of this pretty 
variety in PI. III. fig. \S a,b. 

O. Lukisii, n. s. PI. III. fig. 19 a, 6. 

Testa Bubconica, solidiuscula, uitida, alba, sthis iongitudinalibus per- 

paucis vix conspieuis irregulariter notata, aliorsus glabra ; anfrac- 
tibus r», eonvexiusculis, ultimo spirje dimidium paulU^ snpi rnntc, 
penultiuio prorninnlo ; apiee obtuso ; sutnra diftincta, iji-c iilpra ; 
apertni a ovali, superiie iji regioueiu coluuicllareiu coutracta, hubius 
enusa ; peristomate subcontinuo, labio reflexo ; columella denticulo 
mediano prominente munita ; umbilico parvo, angusto ; long. 
lat. -f^ unc, 

Althongb I am very unwilling to swell the list of British Odosto- 
mia witli nuy more species, I cannot refrain from giving this, whidi 

I believe to be quite distinct frotn any of its nnmerons eongeners ; 
mid Mr. Alder agrees witli ine ui tins belief. It has somewhat the 
a.<j)ect of O. albella (wluch is certainly, in our ojutiiun, not a variety 
of O. Rissoidea) in its shorter spire, much more convex whorls 
(especially the penultimate one), and the peculiar introversion and 
contraction of the peristome at its upper angle. From O* BimmdeB it 
differs in wanting the turriculate form of that shell, which is occasioned 
by the great depth of the sntnre, and in its being more cylindrical, 
as well as in the greater prominence of the penultimate w borl and the 
contraction of the peristome. 1 have dedicated this speeie.s (without 
permission) to Dr. Lukii>, as a trifiing mark of the esteem in which 
I hold him as a scientific man. It is not very uncommon in the 
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•ablifttoral and coralline zones at Guernsey ; and I noticed a specimen 
among the slieUs which Mr. Bftriee collected this year in the 8het- 
lands. 

O. albella, Lov. O. Ri.<(.foi(h9y var.y iii, 286. Salcombe, fide 
Alder (Rev. Mr. Norman) ; Oban ( Capt. liet/ford) ; Guernsey, with 
O. KtmoidM. I stiii consider it tu be distinct from that species. 
The spire in this is more i^lindrieal, and the whork are never tnrri- 
eulafte or so eon^ex as in O. JZiaeoufet. The etreumstance also of 
their being found together, without any intermediate Tariatioii, is a 
strong aigument in favour of their being distinct species. 

O nciita, iii. 269. Plymonth (Ji^e. Sir. Normtm) ; Guernsey and 
Zetland (/. G.J.). 

O. turrita, Jeffr. in Ann. Nat. Hist. (2nd scries) vol. ii. p. 339. 
Coralline zone, Exmouth (Mr. Clark) ; Guernsey. 

O. alba, iii. 278 ; var. A figure of this elegant variety wiU be 
found in Pi. III. f. 20 a, b. 

O. nitida» iii* 280. Mr. Clark has found a speeinien of this rare 
nnd local species at Exmouth. 

O. cyliudrica, iii. 287. Clyde district (Rev. Mr, Nonmm) ; in 
dredged sand from Belfast Bay (./. J.). 

O. truiicatoia, lii. 294. Belfast Ba^ . Plymouth waa tiie only 
previously known station for this species. 

O. dolioliformis, iii. 301. Guemsey. 

EuUmella clavula, iii. 31 1. Guernsey ; very rare. 

Truncatella Moiitngui, iii. 317. >fewhaven, Sussex. I hare 
shown, in PI. 111. fig. 21, the lingual riband of this mollnslc, which 
may be mteresting as a further illustration of the relatious which 
exist between Truncatella and Asnminia. 

Natiea monilifera, iii. 326. A very young reverted variety occurred 
to me in the Chiemsey dredged sand. 

N. sordida, iii. 334. Mr. Barlee obtained in the Zetland dredgings 
a young specimen which is of a yellowish-white colour,,and marked 
with three brown interrupted or streaked bands. 

N. Montagiii, iii. 336 ; var. alba. A specimen of this pretty ?»- 
nety occurred to Mr. Barlee in the last Zetland drede^in^s. 

N. HeUcoides, iii. 339. A specimen procured by Mr. Barlee in 
Zetland, and now in his possession, is of toe enormous dimensioDs of 
one inch and five-eishths in length and one inch in breadth. 

N. clausa (Sowerby), Lov. 17. I found a few young specimens^ 
apparently quite recent and fresli, in dredged sand from Belfast Bay, 
which Mr. Wallrr kindly sent me. It is true that this species occurs 
as a Pieistoceue fossil in the Clyde bed ; but the aspect and texture of 
specimens from that locality are very different from those oi' my shclU. 
It inhahits the Norwegian coast in company with Terebratula caput- 
§erpeitii§, Cremtila decus$itia, and many others which also are found 
living in Belfast Bay ; and I believe tUtoA Bueemum (or Aatyrit) Hol- 
boUii, which has been taken in the same part of the Irish Sea, has 
not yet been di«covered as Pit i^tocene, though it is al-o a Norwegian 
species. Amouir the shells from the Turbot Bank ia BLlfast Bay, I 
dietectt d some which were unquestionably fossil, having their texture 

Ann, ^ Mag, N, Htsi, Ser. 3. Vol. iii. 8 
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completely changed and mineralized. The geological nature of the 
rocks of the adjacent coast, according to >Ir. Hyndman in his Tlejiort 
of the Belfast Dredginc^ Committee (I^rit. Assoc, llcp. for IS.i", 
p 229 ) IS Secondary ; and it does not a]»ju ;ir that there arc any 
Teriiarj^' strata in the same locality, i ur tiie present, 1 am still ia- 
cUned to coDsider all the aheUs of Arctic or Northern apedea, which 
have been lately taken in Belftat Bay, as recent. Tins terra is of 
course comparative in respect of time ; and as the shells of Mollasoi 
are nearly indestructible by the ordinary agencies of air and water 
(especiallv ^\■}\en kept contiinittllv snlmierged in the sea, ami never 
exposed to iitmospheric intiuencc;, the specimens in question may 
have occupied tiie Irish sea-bed ever since the commencement of the 
present geological epoch — viz. for many thousands of years. It is 
therefore not improbable, for the reasons above given, that Natiea 
elauM, Buceinum H'OlhoUii, with other borpal species, will sooner 
or later be discovered livinic in or near to the place where the shelis 
now ooeur. 

Recluzia aperta. PI. III. fig. 22 a~c. 

Testa globosa, teinii^, crctacco-alba, epidcrmide fusco crasso rimato 
induta, \\\^\^ i\\\^\i<X.\s contVrtis sj)iraliter cinrta ; spira brevi. ob- 
tusa; anfruclibus 5, couvexiii, ultiino iipiram superante ; suiura 
ceelata ; apertura rotundata, infundibulifonni, utrmque subeffusa ; 
peiisComate continno ; labio columellse annexo, reflexo ; colamella 
ainuata, ad basin tuberculo obtuso instructa ; umbilico parvo, an* 
gnsto, labio fere obtecto ; long, -f^ uuc.j lat. eadem. 

This is perhaps the Natiea aperta of Love's Index, p. 1 7, though 
his comparison of that species with Sigaretue and the NatUa fiSsa 

of Gould, as well as certain discrepandes in his description, make me 
somewhat hesitate before considering my shell to be specitically iden- 
tical with hl^. If they are not the same, I hardly think Lovt^n's 
shell beloii-^ to the same genus ; and in any case therefore the nmne 
I have adopted may serve for my shell. Tnis evidently is congeneric 
with the Recluzia of Al. Petit, which is described iu tiic 4th volume 
of the 'Joamal de Conchyliologie,' p. 117. Of the two spedes 
assigned by the author to this genus, I have seen one (iB. AoUsn- 
cKoiia) ; but it appears that, of the other species {U. Jehinneiy, only 
the typical specimen is supposed to exist. The first of these species 
came from Mazatlan, and the other from the Red Sea. Thev are 
both said to be destitute of an operculum, — a character (ahhon«;h 
negative) which is comniou to Lovea's shell, as well as mine ; but 
M. Petit states, on the antfaoiity of Captain (now Admiral) Jehenne 
and Captain Paaaama, that the animal had aTesicalar appendage 
or float, like that of lanikina. This is remarkable, as we genus 
is allied, in many respects, to Feluima, Natiea Kinyii seems also 
to have «o?no affinities to this genus, R]fliono:h it differs in the 
want «*1 iiii nmbiiicns and the nature of th( epidermis. My speci- 
men, ^bich appears to be semitossilized, or else in had condition, 
was obtained by Mr. Barlee in the last Zetland dredgmgs. When 
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the shell was broogfal to him by our dredger, it had a good deal 
of the epiderniis adhering to it, of most of which, however, tlie 

shell hns hei^n iinfortmiately dej)rived in an attempt to clean it. An 
eniiiu iit naturalist, to whom the specimen was submitted for his 
ojuiiioii, pronounced it to be recent, hecnuse of its retaniing the 
epidermis ; hut the peraistence of Huch subt^tauces seems to be co- 
eval with sheila iriiMdi are midoiibtedly ^msiL In answer to an 
tnqoiry I have made of Mr. Searles Wood oo the aubjeet, he says, 
"xhere cannot be much difference of opinion respecting the preserva- 
tion and existence of the epidermis and Hgament in the fossils of the 
vjypfimwtf Tf'rftarie^ in this country. I do not see the epidermis 
U|)on the few specimens of Cffrenn in mv cabinet ; but in n specimen 
of Unio littoralit from Clnclon i am now iooknig at, the valves are 
united and the ligament quite perfect, and it has on it some of the 
ffiidermia; besides which* the ligament is preserved on some of the 
Crag bivalves which are of older date." 

Lachesis minima* iii. 577 ; var. alba. Gnemsey ; but rare. 

Litiopa Bombyx. In Mr. Pickerinp;''^ fine collection of British 
laud and trci^bwater shells, I notu cd a >pecimen aj»peai iiiu; to be- 
long to this pelagic sjiecies, and whieli he had taken at (Tnivesend, 
mixed with Rissoa peutrosa and other uuquestiuuably uidigeuous 
ahells. It is, however, much smaller than L, Bombyx, and has the 
upper whorls minutely tnbereulated, the rest of the shdl being 
smooth ; so that it may be a species of Melanapsis. If the former, 
it has probably been dropped from Gulf*-weed (Sarffasstfm vulgare)^ 
which is known occasionally to y\%\t our shores. Mr. I.ukis told me 
that he saw, about fifty y^ars a«i;o, in a small bay at Gut rnsey, a 
bauk of this weed, several feet high, whiclt had been thrown up by 
the sea. 

IViforia adverHU CmYAtiisiad'MritMiy iii. 195. A pale yeUowish- 

white variety oeeufs in Guernsey ; but it is very rare. The sipbonal 
fold of the mantle, and the peculiar canal of the shell, are swely 

sufficient grounds for sc])ftratin^ this g^enus frotn Centhium, inde- 
pendently of its being always heterostrophe. iSome of these cliarac- 
ters indicate a nearer relation to Ct rithiopaU than to Cerithium. The 
operculum is, however, Littoriuan. 

Ceiiifabpds tnbefeularis, iii. 365. Mr. Norman saya that a 
speetmeB in his cabinet, lirom Arran« N. B., measures 5 lines long 
aiul 1( Broad, and that it has fourteen whorls remainia|^ at least 
three more having been broken off. 

C. pnlcbella, var. nlbn. Guernsey. 

C. metuia. Certthium metuta, iii. 198. My largest s])ecinien, 
which is from the Shetlauds, measures more tUau -^hs of an inch in 
kngth and Aths in breadth. Although the aoiaul is not known, 
the deep cansl of the shell veil as tM opercnhimj which is strictly 
Mnricidal, would, I thmk, entitle it to a position in CeritkiUptUt, and 
not in CerHhium. 

C. Naiadis. Dnr nf the results of our Zetland dredgings was the 
ac(jnisition of two imall and imperfect specinieua of a new and inter- 
esting speciea, which Mr. M'Audrew took on the coast of Norway. 



Digitized by Google 



116 



Mr. Jeffreys on British MoUusea. 



Mr. Woodward has undertakea to deaeribe it, with otber Norwegitn 
flhellfly in the ' Annals,' 

C. niTea, n. ■. Fl. III. fig. 1 7 a> b. 

Test* conoidea, tnrrita, crana, nitida» alba, costia longitudinalihna 
rectis compreaais (18 in anfractu ultimo) et apindibua intermediia 
6 inatmctas anfractibus 6-8, modice convezis ; sutura diatincta; 

ha<!i carina marginali cinctn ; npertiira ovata, tertiam spirw; 
partem subeequante, siipcrne acutangulata, subtus eifusa ; caiiaii 
brevissimo, recto ; columella arcuata, iucrassata ; long. lat. \ 
unc. 

Mr. nyndumri discovered two specimens iu shell-saud which had 
been dredged from the Turbot Bank in Belfast Baj, and obligiuglj 
presented me with the one above described. Both are worn ahda, 
and neither of them is cuite perfect; but they cannot be mistaken 
for any other species. They have somewhat the appearance of the 
Strombus Turhofnrmis of Montnprn (SiippL p. 110) ; but the latter 
wants the spiral intercostal striae and the basal keel, which are evi* 
den I in tin*. 

Buccuiuiii uudaLutii, lii. 401. 1 tuuad a dwarf and thin variety 
on the ahorea of the Solant Water at Southampton, — a fuU-grown 
specimen meaanring not ^uite an mch and a quarter in length. Other 
species in the same locality are depanperated, perhaps owing to the 
chemical nature or quality of the water. 

B. ciliatum. Tritonivm dliatutny Fabr. F. G. p. 401. no. 40*2. 
Mixed witJj the deep-water variety of B. undatum from the Shet- 
lands, I found an adult and several half-grown specimens of the 
above distinct and remarkable species. It is rather more ventricose 
than the variety of B. undahtm, and the transverse strin are much 
more numerous ; but the especial character which distinguishes the 
two species (as Fabricius remarked) is that the epidermis in this ia 
raised into «hort close-set hair-like tuffs. It appears to be the same 
species ns timt which Professor E. Forbes noticed and figured in his 
** Roi ords of Dredging" (Mag. of Nat. Hist. vol. viii. p. 593. fi^. 62), 
and fur which he suggested the name of " Zctlandtcum,'^ but which, 
in a anbaequent part of the aame paper, he oonaidered, aa well aa 
Bwdnum Jitsi/orme, to be only vanetiea of B. undaium. This 8pe> 
cies cannot be identical with B. Humphrey sianum, as conjectured oy 
the authors of the 'British MoUusca' (iii. 411, foot-note), becanae 
the latter never has any epidermis, even in the living state. 

B. acuminatum (Broderip), Zool. Joum. v. p. 44. B. undatraiit 
monstr. B. M. iii. 405. This form appears to be constant, but rare ; 
and I believe it constitutes a distinct species. I have specimens from 
Cork and the mouth of the Thames. The t^ical apecimen in the 
British Museum is said to have cost £12, being the nigheat price I 
have known to be paid for a British ahell. 

Fusus Islandicus, iii. 416. Weymouth {Mr. Thompson). 

F. prnpiiK]iius, iii, 419. With the ordinary form, from deep 
water in the islu iLmds, I observed a monstrosity which ajipears to 
agree with the description of Mr. Alder's variety, noticed at p. 420. 
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Ti.e spire is shorter, the volutiuu^ are more swollen, and the transverse 
■true on tlie last whoil are ooener than in the typical or ordinary 

Mangelia TretoOiaiia, iii. 452. In dredged sand from Belfaet 

Bay. 

M. purpurea, iii. 465 ; var. alha. Zetland. 

M. eanrellata. In a living specimen, which was procured by 
Mr. JBarlet* in Zt'liaud, the tip of each nodule or point of juuctiou 
of the ribs is delicately tinged with pink. 

M. leticuUta. Pleurotawta reHetuaiitm (Bronu), Phil. L 196 and 
ii. 1 65. A speeiflBen of this lorely shell was taken in the Shetknds ; 
and it agrees exactly with the specimen from Goernsey, which I 
noticed in the 'Annals' for August last (vol. ii. no. 8. p. 131) under 
the name of M. ranreUata. That species, however, differs from this 
.in its more sleiider shape, and in not being turriculate, m well as in 
the longitudinal ribs not extending to the suture of eacii whorl, but 
lesring an intentioe^ whush is only marked by the transrerse strise. 
The laisest of my specimens does not measnre luif an inch in 
length ; bat some from the Mediterranesn attain nearly doable that 
aiae. 

M. elej^ans, iii. 473. Mr. Barlee procured, in his Zetland dredg- 
ings, a specinim of this shell. It has been hitherto considered to be 
a Southern species. 

M. Ginuatmiana. PI. Ginnannianum, Phil. i. 198 (liertrandi) 
and ii. 168. Jf. neMa, w. jpynamddta, B. M. iii. 478. This 
appears to be a distinct species, as well as JIf . Ugvigata (PL Uemffo* 
teM» Phil.). It differs from Jf. nebula in being less slider, in the 
peculiar mode of its coloration, and in the transverse striae being 
much finer and more clo^e-set. It is also of a larger size, one of my 
s}M cimens measuring nearly five-sixths of an inch in length. Mr. 
Barlee has taken it off the ^Irran isles, county Galway, and in Zet- 
land ; and Mr. Clark has found it at Shtmouth, together with M. ne- 
hula and M. immffata. It is moot probably the M* neMa of Lor^ 
which he says differs from the EngUsh form in the above pardculars. 

M. brachystoma, iii. 480. Weymouth (Air. Thompson), 

M. striolatay iii. 483. Falmouth and Oban (Rev* Mr* Norman), 

Gasteropoda Opfisthobranohiatit. 

Bulla cornea. Lam. vi. (2,) d. 36. Spedmens of the true B, ky» 
daiu, or what is usnally called the Meoiterranean spedes (though 
both equally inhabit that sea), were found at Guernsey* many years 
ago, by Mr. Lukis ; and I also found the B. cornea at Scrk by 
dredging. There can therefore be no doubt as to the propriety of 
thus distinguishing the two species, as suggested by the authors of 
the 'British MoUusca.' The shell of B. hydatids is narrower and 
more solid, and it has the crown or apex rather deeply umbilicated. 
It appears to be the Hamimea elegant of Leach's ' Synopsis of the 
British Mollusca,* p. 42. 

Cylichna mammtllat% iii. 514. Guernsey. 
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C. nitidttla, iiL 515. BelfMt Bay ; very r«re. 
C. umbilicaUf m. 519. With tlie last* 

C. Lajonkaireana. Bulla Lajonkaireana (Basterot), S. Wood, 
Cr. Moll. |). 178, tab. 21. f. 5 a-r. I found this sppnVs at Guemj^py. 
mixed \\\{\\ a dwarf variety of C. nhtusn but it i ai o. Mr. Barlee 
has also taken it by dredg:ing off Arraii Isle, on tlie Galway coast. 
The 8pire isj produced aud pointed, re^emhliug in this respect Toma' 
teUmfMeiaia | and the upper Up of the apertare jcnns the eolmnella 
eonsiderably lower than in C. obtusa. It had omy been previously 
known in a fossil state ; and Mr. Wood erroneoosly referred to it 
the Bulla mammilla fa of Philippi* the apex of which is truncated. 
Dujardin appears to hsTe suggested the affinity of this species to 

Scapiiander lignarius, iii. 536 ; var. alba. Zetland ; but rare. 
Dr. Lukis informs me that the shells of ^. lignarius are almost in* 
variably found broken when thejr are taken aliTe, and that the fisher- 
men think the animal bites off ue lip of the shell when it finds itself 

a prisoner. 

S. zonatus. BvfJff sonata, Turton in Mag. Nat. TTist. vol. vii. 
p. 352. S. lihrarius, i,ov. p. 10. A yountr '•yirrin^en ha*; oi ( urred 
to me anionu; the Zetland .^h* 41.^, and it exactly eoi i csponiis with sj)e- 
cinieaH collected by Mr. M 'Andrew in Norway. The form is more 
oval and less oblong than that of a specimen of 8. Uifnarim of the 
same sise, the upper lip is rather truncated, and not so acute, and 
the crown is broader and umbilicated, which last is a character not 
belonging to the common specie. I believe, nn reconsideration, that 
this is Turton'?! spcrirs, a« he distinjrnished it from the young of 
.V. /if/tta/ iux by its being of a more eouie-oval blmpe, with the volu- 
tions more loosely connected, and having the crown umbilicated. 
The sculpture, however, appears to be the same in both species, as 
Lovin has remarked. In the young of S, Nffnmius are round the 
alternate zones and minute granular dots notie^ by Turton, but not 
by Forbes and Uaoley ; although these dota are not "raised," as stated 
by the former : they are, on the contrary, impressed punctures. 
Unfortunately, Turton's specimen is in my cabinet at Swansea ; and 
I cannot at present compare il with the Zetlund and Norwegian 
shells. 

Philiue punctata, iii. 547. Bantry {Her, Mr, Norman), 
Pleurobranchus plumula, iii. 559. Bantry {Ree, Mr, Norman), 

Gasteropoda Fiilmomfera. 

liimax gagates, tv. 24. Tenby; Torquay; Guernsey; Cnmbrae 
^Bev. Mr. Norman). 

Testaeellus Maugei, iv. 28, I found this sperie??, in eonijiauy 
witli ihc late Mr. Miller, who was then the curator of the liri^tol 
Institution, about thirty years ago, in Messrs. Miller and 8weet*s 
Nursery Grounds at Clifton ; and it appears to have since become 
extensively spread and almost naturalized in this country . M . Moquin- 
Tandon says that it has been found at Dieppe, and he adds that it 
was probably brought there with suuie exotic plaut. Mr. Norman 
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says, " I nm at a loss to understand why this spedei Wis ezduded 

from * The British Molhi«on.' More than fifty years ago, Tettacellua 
Maugei was discovered iu what was then Messrs, MiUer and Sweet*g 
Nursery Grounds at Clifton, and from that time to the present it 
has continued to be found iu that locality iu considerable numbers. 
I haye had as many as five doien sent to me aUre at the same time. 
The followbg are other kcalities in whieh T, Maugei has occurred^ 
and to whidi it has doubtless beeu introduced among plants from 
the Clifton nurseries : viz. Bath, Corsham, Brislington» the gardens 
of Sir A. Elton, and nnrs( ry-gardens at Clevcdon and Taunton. I 
have likewise seen a specimen which was taken at Plymouth, and 
another which was taken at Cork by Mr. Wright." I may add to 
this list of localities my own garden at Norton near Swansea, which 
was occasionally supplied with plants from the CSifton Nursery 
Grounds. 

Zonites excayatiis, iv. 40. Isle of Cumbrae {Rev. Mr. Norman). 

Helix aspersa, iv. 44. A pretty dwarf variety, with a thin shelly 
is not uncommon on the downs of the sonth coast in Gucrnsev. 

H. arhnstorum, iv. 48. Mr. Pickering has found a dwarf variety, 
which is not larger thuix tiiut of the Alps, in ineudows by the side of 
the River Lea in Hertfordshire. 

H. revelata, iv. 70. Plymouth and Land's-End {Rev, Mr, Nor- 
man), 

n. fusca, iv. 77. Plymouth and Melrose {Rev. Mr. Norman), 

Bulimtis Lackhamcnsis, iv. 89. Sherborne Wood, Oxon; very 
abundant {Rev. Mr. Norman). 

Aieca tridens, iv. 128. Brockley Combe, Somerset G. 
Mr, Barlee, and Rev, Mr. Norman). It is a local species. 

Vertigo sexdentata (Montagu). Pupa anHvertiffo, iv, 109. Port 
des Moulins, Serk ; Guernsey. 

Vr (Pupa) pasiUat iv* lU. Largs {Rev. Mr. Norman). 

LimneuM perp<rer ; var. lineat;i, iv. \C)5. Capt. Bedford has sent 
me a charninig little variety, niark< il with narrow alternate zones of 
wlnte and brown, whieh he foniiJ in f'lva Isle, on tlie west of Mnll. 

L. acutus. Capt. Bedford lulunns uie tliuL he found this species, 
not in the neighoourhood of Ohan, but near Corstoi>hane, N. B. 
Mr. Barlee has also sent me specimens which he took in a pond at 
Yoxford, Suffolk. 

Physa fontinalis, iv. 141; var. alba. Mr. Bean and Mr. Webster 
have sent me specimens of this pretty variety^ which were found near 
Birkenhead. 

Conovulus bidentatusi var. alba, iv. 192. Newhaven, Sussex. 

Otina Otis, iii. 321 . Weymouth (Mr, Thompson) ; Arrau, N. B. 
(JKeo. Mr, Norman). The animal dies after it has been immersed 
some hours in sea-water. 



Corrigenda. 

Lepton sulcatulum, Ann. Nat. llist. (3rd series) vol. iii. p. 34, 
PI. 11. f. 2. There is a minute, but indistinct, cardinal tooth in the 
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right as well as the left valve, as shown iu the plate | and the de- 
scription must be auieuded in tbis respect. 

Sphserimn. I omitted to meotioo that Jenyns ■eetne to bttfe 
been folhr aware of the <{iiaai*]Mtatorj babits of 8* ealyeulaium aa 
well as of his Piaidium obtuwU ; and that a satisfiustory explanation 
of tbis peculiar mode of progression in the former animal wpuld 
be found at p. 12 of his valuable and interesting Monograph. 

S. calyculatum. In page 35 of the last Number (three lines from 
the bottom) read "slow" instead of "short." 

Pisidium Recluziauum. For M. Bourguignat*s species read P. 
Becliuianam. 

1 Montagn Squara, London, Jan. 1869. 

EXPLANATION OF THE PLATES. 
Plate II. 

Fig. 1. Kellia lactea^ hinge of. magnified. 

Fig. 2. Lepton snlcatulnm : a, natural size ; 6» highly magnified ; c» hinge 
and teeth of right valve, viewed horizontally ; d, binge and teeUi 
of left Yahe, viewed borisontally ; hinge and teeth of light 
valve, showing the ligament ; /, hinge and teeth of left vabe> 
showing the ligament ; front view, showing the earvatare of 
the margin. 

Fig. 3. Pvndium rotewm : a, natund size ; front view ; c, side view. 
Fig. A. MffHbu GaUopnmncialii, natofal size. 

Big. 5. M. ungvfntvs, nntnrnl s'v/v. 

Fig, 6, Liirno/isis peiiuvidi! : a. niUural size; h, front \ icv>, lughly magni* 
ficd; c, t»ide view, highiy muguilicii ; d, hiu^, very highly mag- 
nified; «, interior nuirgin, venr highly magnified. 

jFi^. 7- Terebratula capsula: a, natural size; ^, hi^dy mafl;nified. 

Fig. B. Argiopt eitttihUa, young : a, natural sise ; b, high^ magnified. 

Platk in. 

Fig. y. Chiton gracilis^ natural size : a, segment magnified, to show the 
granoJatioa of the valves and the naininal band ; b, a portion of 
tiie lingual riband, highly magnified, and showing at A the divi- 
sion of the falcntc teeth. 

Fig. 10. C. ffiscicularis, a portion of the lingual hbuid of, highly magnified. 

Fig. 11. C. discrepans, tUtto, ditto. 

J^. 12. Aanmi^ML Gray ana, ditto, ditto. 

Fig. Vi- A. littorea, ditto, ditto. 

Fig. 14. Skfvfn planorbis, ditto, ditto. 

Fig. 15. Muoiaphaius nitidissimus, ditto, ditto : a, front view ; 6, side view. 

fig. 16. Ditto* animal of : a, natural lise; 6, highly magnified ; c, oper- 
culum, highlv magnified. 

Fig. 1^. Odo9tomift Eulimouh^. var. b. Jcflfr. : a, natural sise; 6, magnified* 

Ft^. \\h O. Lukisii : a, natural size; 6, magniiied. 

F^. 20. 0, uUm^ var. : a, natural size ; 6, magnified. 

fig. 21. Thmcatella Montogm, a portion of the Kngual riband of, highly 
magnifirtl. 

Fig. 22. Reclnzia aperta : a, front view, naturnl size ; 6, back view, natural 

aua ; c, mttgiiified to show the tM'ulptui e and epidermis. 
Pig, 17> Cerithiopm nioeai a, natuial sizes b^ magnified. 
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Vn,—On ike BrUkh WUi Geese. By Aathvk Steick- 

LAND, Esq.'*' 

[With a me.] 

Gebu are a natural group of birds, posBeaang ■everal atroDgly* 
marked characters: they are aquatic birda, but live and feed 
much upon dryland; they feed in the day-time and rest at 
night, whereas dncka rest in the day-time and feed at night. 
They of all birda seem to undergo the least changes of colour in 
their plumage^ — ^the roaleB, females, and young birds in winter and 
summer bcin^ nearly alike, thaa differing greatly from the duck 
tribe. They have a character apparently peculiar to theinselves, 
— that of having in many case>» the most perfect nnd delicate 
colours of their bills ;iiid legs when young, and losing that deli- 
cacy as they advance m n^e, thus entirely reversing the usual 
order. Some »>f the liritish wild geese, which we have now to 
consider, are so alike m plumage, that that important character 
can hardly be taken as an element to assist in discriminating the 
species, — the form and colour of their bills and legs, and the 
habits of the birds in a state of nature, being all, apparently, that 
we can safely rely upon. Besides this, th^ are the most diffi* 
ddt of all birds to study, the determined and persevering sports- 
man only being able to approach them; the naturalist has but few, 
and only easutd, opportonitiea of examining them. From these 
circnmstanees Uie authors of works on British birds seem to 
have been satisfied to take mattera as they found them, giving 
themselves no trouble to examine carefully the characters of the 
species they describe, and only giving the accounts of their ap- 
peaxwnoe and disappearance, and habits, as mentioned by others, 
and collecting the records of their having been met with in 
various parts of the country. Mr. Gould has given us but 
three British Geese — the White-fronted, the Grey-lag, and the 
Bean Goose, thus including all that are not the first tv\ () aljove- 
named species, un<ler the mysterious and misused tianie of 
Segeium, or Beau Goo«^. I will tirst make a few remarks on 
these two. 

The Alias uLbifvifm, or White-fronted Goose. — The white 
band in front (which is seldom wanting), the plain flesh-coloured 
bill, the coDspicnmia blade patches on the breast, and the orange- 
colonied legs will always mark this bird. It is not, and |>robably 
never was, a regular migratory or abundant spedes in this c'tnms^ 
try, but is occasionally found in hard weather, singly or in small 
groups, frequenting nver-sides or running streams, and I believe 

♦ Comtnuniented by the author, haviiirr been read before the Natural 
History bectiun of the Bhtinh Amciatiou, nt Letsds, September 24, lt^58. 



Digitized 



Mr. A. Sthckbod on the Briii»h Wild Geeie. 



is never found in the open country; but it is stated to be found in 
large uiip^ratory flocks on the contiiieuts of Europe anci ^kuiurica^ 
and is the only tiniish goose found in the latter country. 

The Anas Jems or Amer, the Grey-lag Goose, never was a 
migratory species in this couutry, but permanently resided and 
bred in the carrs of Yorkshire, and probably the fens of Liucoiu- 
flhirej it has long since been banished from these places^ 
yet still breeds sparingly in the western islands of Scotland. 
These birds are the origin of our domestic goose ; and I had 
lately an opportunity of removing all doubt upon that subject 
by observing three beautiful birds brought from Scotland by a 
friend of mine, which were taken when he was shooting in that 
country. They at once assumed all the characters and habits of 
the domestic biin!, and, had they not come to an untimely end, 
would probably soon not have been capable of being distin- 
guished from them ; they also exemplified my statement of the 
perfection of the colours of the bills of young birds. Notliing 
could exceed the beauty of their pink bills and wliite nails : so 
striking is this that we mi<rht as justly consider them a distinct 
species, under the name of tlie Pink-billed Goose, as has been 
done in the case of the Pink-looted Goose by making that a 
distinct species, tlio»i^h it is only an immature bird. With these 
remarks 1 dismiss these two speeies, and proceed to consider 
what remains of this group, not the Grey-lag or White-fronted 
Goose. 

From time immemorial, one of the features of the north and 
east of England has been the regular periodical appearance of 
countless flocks of wild geese, which arrive every autumn about 
the end of harv est, and, when the objects of nature received more 
attention than they do in these days, got the name of the Bean 
Goose, 88 coming in the time of bean-harvest and when the 
bean-stubbles were ready for them. Can it be doubted that these 
large flocks are the produce of one distinct species marked by 
nature with peculiar characters and habits? This species is the 
onh/ (itio that has nny chhn to the name of Bean Goose (or 
Scf/ctnm), the only migratory species in this country, and the 
only abundant and common species we have. Unaccountable as 
the case may appear, ihis bird is not iigui-ed or characterized in 
any work on natural history I am acquainted with, and is not 
nieiitioned in the worka of ^Ir. Yarrdl, Mr. Gould, or Mr. 
Morris, further than ascribing the habits of this bird to one 
given by these authors (with the figures and description of an 
entirely difoent species) under the erroneous name of Seff^um^ 
or Bean Goose. Some years ago Mr. Bartlett, struck by the 
obvious difference between the geese he met with in the mar- 
kets and the descriptions and drawings given of the Bean 
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Goote^ and not beiDg properly acquainted with the real Bean 
Goose, waa induced to inatitate a new apecies, under the name 
of the Pink-footed Gooae. Though I was satii^ed from the first 
that this was an erroneooa view of the matter, and that this was 

really a fictitious species (being the young of the true Bean 
Goose, and further observations have entirely eonfirmed my 
convictions), still Mr. Bartlett had the merit in some degree of 
drawing the distinction between the Long- and Short»billed 
Goose. But the real Bean Goose still remained undescribed. This 
bird, ihc true Segetwn or Bi^an Goofe, is distinguished by itrt 
short :ui(l strong: hill — its ck'j)tli nr \\\c bas« beinij: nearly two- 
thirds of its Icugth, — and by its iiii<rratory habits — differing in 
tha^^ respect from all our othtu* i^t esi', arriving periodically every 
autumii, spreading during the day-time over the stubbles and 
clover-fields on the wolds and other open districts, rising like 
clock-work in the evening, and winging their way m long strings 
to the saud-banks in the I lumber and other safe retreats for the 
uight, returning as punctually in the morning to their feeding- 
grounds. This bird differs from the Pink-footed Goose in being 
fewer, having a stronger bill and lighter plumage ; but these 
di&neneea are the result of age, not of sj^ecies, and a careful 
examination of the numerous flocks on the wolds, as well as the 
individuals killed out of them, will eonfirm this. 

The next bird to be considered is the Long-billed Goose, 
figured and described by Mr. Yarrell, Mr. Gould, and Mr. 
Morris under the name of Segeium^ or Bean Goose. This is 
distinguished by having the bill exactly twice the length of the 
depth at the base — a proportion quite difierent from that of the 
Short-billrd Goose. 

Before the begminn«j; of this centnrj^ when the carrs of York- 
shire were the resort of countless multitudes and nuniernus spe- 
cies of wil<l-l(jwl, givinj^ em})loyment to numbers of deeoy-uien, 
fowlers, ami carr-meu, 1 umlerstand it was stated there were two 
species of Geese frequentiufr and breeding ui the carrs, known 
by these people by the name of the Grey-lag and the Carr-lag. 
\Yhat the Grey-lag was is well known, as fortunately that bird 
retains the name originally given to it by the fowlers. What 
the Carr-lag was, it is probably impossible now to demonstrate ; 
but I have every reason to think it was this Long-billed Goose — 
a bird that resided and bred in the carrs along with the Grey- 
lag, and like that ia no longer to be found in these districts, and, 
as far as I know, ia not at present to be found in any part of this 
country, and is now one of our scarcest British birds, or almost 
a lost species. This bird is distinguished from the Short-billed 
or Bean Goose by its entirely different habits, and, as before 
stated, by its long bill. It may be thought by some that this 
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difiPerence of length may be the result of age ; but this cannot be 
maintainecly a» its bill is small and weak, suited to its aquatic 
habits— very unlike the short bill of the Bean Goose^ suited to 
its granivoroua and herbivorous feeding. It may be possible 
the goose found breeding in the north of Scotland by Mr. Selby 
may be this species ; but the distinction between the Long- and 
Short-billed Goose lias been so entirely overlooked that we ean* 
not determine that without further research. I will now give a 
list of the species. 

Anas albifrons (White-fronted Goose). — ^BiU flesh-colouied. 
(Gould, no. 349.) 

Anas fenis or Aiiser (Grey-lag Wild Goose). — Bill pmk, nail 
white. (Gould, no. 347.) 

Anus iSeyetuin (Bean Goose, JSliort-billed or Migratory Goose). 
— i5ill short, strong, and deep, the depth at the base being 
nearly two- thirds of its length ; pale red in the middle, black at 
the extremities, but vitiics much in the pioporliuns ui these 
colours. Old birds nearly as large and pale-coloured as the 
Gr^-lag Goose. 

rmk'/ooted Choi€d — Bill nearly the same proportions and 
eoloura as the last, but smaller and weaker ; bird lessj and darker- 
coloured. It is the young of the last; but Mr. Yarrell has given 
us a drawing of nearly an old bird for this supposed species. 

Anas paludoiu$ (Carr-lag or Long-billed (Joose). — Bill long 
and weak, being exactly twice the length of its depth at the base. 
This is the Bean Goose of Mr. YarrelPs and Mr. Gould's draw- 
ings, but not of their descriptions. (Gould, plate 848.) The 
cobur of the bill is like that of Segehm, and equally various. 

EXPLANATION OF PLATE IV. 

[The figures an five-tizliha the abe of life.] 

Fig. I . Atuu paludotus. Bill strongly toothed, a strong groove ruuuio^ 
the whole length of the lower mandible $ bill 2f inches long, and 

1^ inch (U'ep at the base. 
Fig. 2. A. Sfgetum, from an ol.l binl as larije and pale-coloured as a 
Grey-W Goo«e. Bill 1^ inch loug, and 11 inch deep at the 
base* In ookRur like the Itat; it it a psle fed in the middle, tnd 
black at the extremities ; but they vsry greatly in the quantity 
and form of the black ; indeed I nave seldom found two alike. 
The bill of this bird seems more allied to that of the Ik rnicles 
than to that of the Long^billed Goose, with which it has been so 
much confounded. 

fly. 3. Pink-fovled Goosp, from a bird received some years ago from 
Mr. Bartlett; it so entirely resemb1< « t!ie last as not to require 
description, differing only iu being u tntlc Mtnaller and weaker — 
evidently the reault of age. 
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XYII. — On the Natural Order Styrace«^ distinguished from 
the Symplocacete. By John Mibrs, F.L.S. &e. 

In my obaervadons on tbe affinities of the Olaeace^^ aeren years 
ago, some remarks were offered^ to show the relation which that 
order bears towards the Styraeea, on which occasion I took the 

<^portcinity of pointing ont the great difference in structure that 
I had remarked between the Styracea and Symplocaeem, which 
appeared to have been associated into one family upon ?ery 
aught and insufficient grounds. These views were subsequently 
more clearly detailed in Prof. Lindley's ' Vegetable Kingdom,' 
p. 593, whr-re the charactrrs of the S^i/mphcacete and Styracea 
were detiiR j, and where analytical fig:ures wei*e given, showing 
the nieompatibility of their respective structures. I was some 
time ago led to resume the consideration of this subject after 
reading the very excellent memoir of Dr. Asa Ciray, entitled 
* Notes on Vavtea,' in which this learned botanist brought for- 
ward several arguments in opposition to this conclusion. This 
has induced me to collect additional evidence in support of my 
▼iewsy and to point out in still clearer terms the normal difor* 
ence of structure existing between these two families. I will 
prelude these observations by a review of the discrepant opinions 
of botanists in regard to the affinities of the Styracea, which 
seem to have been loosely formed, little attention having been 
paid to the peculiar structure and growth of the ovary, and the 
general carpological features that distinguish this family from 
all others. 

The earliest notice of the affinities of Styrax is by Linnseus 

(1751), in his 'Philosophia Botanica/ where, in his systematic 
arrangement of plants, he classes Sfyrnr between Citrus and 
Cltma, in his gi*oup Heq)erides ; but uo reason is ^ven for this 
association. 

Jussieu (1789), in his celebrated work, 'Genera Plantarum,' 
p. 156, places Styrax in his heterogeneous order of the (lunia- 
coTue, near Halesia, in a diflfereiit section from Symplocus and its 
allies ; and at that early period he very felicitously pointed out 
its relation to the MeUacem, 

Jussieu afterwards (1799) changed the name of his GmUtearutf 
at the suggestion of Ventenat» mto Ebenaeea, still retaining 
in his first section the same genera as before ; but in doing this^ 
he was dubious as to the admissibility of Styrax and Halem, 
and a second time hinted at their more probable affinity towards 
the MeiiacecE. 

Again, in 1804 (Ann. Mus. v. p. 419), be repeated his doubts 
of the relationship of Stjfrag and Halesia with the Ebenaeem, 

* Ana. Nat Hist. Mr. 2. viii. p. 162; ContribatMmB to Botany, i. p. 22. 
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on account of their possessing an embryo with cotyledons shorter 
than the radicle, and once more suo:p:ested their affinity with 
Meiiacea, showinir likrwist* their close niialogy with Strigilia of 
Cavanilles {Fnreulnria, i(. & P.), which geuus he considered to 
belong unquestionably to that family. He also united the se- 
veral L'-eni-ra of his second seeiion of Ebenacea into one genus 
Syinplocns, which he held to he the type of a distinct family, 
allied in some respects to Ebenacca;, but having a relation towards 
the Myrtacea or the Aurantiacea (the last section of his He^e- 
rida), and distinguished from all others of his former class hy 
its onary, at first su^rior and iree, but afterwards inferior and 
invested by the pernstent calyx, and signalised by its embrro 
with an extremely long filiform radiele enclosed in the axis of the 
fleshy albumen. From this it is evident that this great botanist, 
in that early stage of earpological science, displayed great acumen 
in indicating the true affinities of Siyrax; and although the 
facts then known were too few to warrant any positive determi* 
nation on the subject, he clearly perceived the ordinal distinc- 
tion between the Stijracece and St/mplucaceig, which succeeding 
botanists have hem} Ird to confound together. 

The elder Riciiani (1^08; euntinnrd the views of Tussieu in 
regard to StyraXj and tirst e^tHi>lislieii the family of the Sti/race<je 
(Analyse du Fruit, p. 18), whieli the latter had only indieated ; 
but in doing so, he t lUJimitted a great mistake, and laid the 
foundation of the fallacy which has since prevailed, by associating 
Symplucus with it, into which genus Hopea and its congeners 
were now absorbed. 

Jussieu (in 1817), in his memoir on the MeUaeea (Mim, 
Mus. iii. 439) repeated his former views of the affinity of Styra» 
and Finfeolaria with that fomilv. 

Kunth (in 1818) entirely adopted the conclusions of Richard 
in his description of the order Styraeea (Nov. Gen. et Sp. iii. 
256). 

The elder DeCandoUe (in 1824), in his celebrated ' Prodromus' 
(i. 621), adopted the views of Jussieu only as regards StrigUia, 

which he arranged in Meliacea>. 

D. Don (in 1825), following the indication of Jussieu, sepa- 
rated the Symplocacete as a distinct family, and afterwards (in 
1828) withdrew from the StyraccfC the genus Ilalcsia, maivuig it 
the type of a new order Halesiacfvp fJHmeson'sJourn.Dee. 1828), 
— a view sanctioned by the adhesion of Link in the following 
year (Handb. i. 667). 

Adr. Jussieu (in 18J10), after much attention to the study of 
the iMeliaceaif of which order he contributed his excellent Mono- 
graph, came to a conclusion somewhat different from that of his 
hther, before mentioned ; he showed (Mte. Mus. xix. 184) that 
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Styrm and FaiveoUaia (SirigiUa) could not be septfated from 
one aaotlier^ and that both ought to be exchuled from the Me- 
Kaeeaj altbongli still allied to it : he thus acceded to the opinion 
generally entertained of the cloiie affinity of theae two genera, 
without bestowing further attention on them. 

Lindley (in 1836), in his * Introduction to Botany,' p. 228, fol- 
lowinp: the cxamplo of Richard, united Styrax, Fov/>olm'ia, and 
Halesia, together with Si/mpiocos and Hopea in the Sti^acea, 
as a suborder of the VJtmnrprp , 

G. Don (in IH87), ado[>fi[iL' Ins brother's example, made three 
ili-tmct families of the S/ijracece of former authors; viz. Sj/mjiio- 
ctHt'fp (Diet. iv. p. 1) for the single genus Symplocoa , Styr(icc(e 
{ib. p. 3) for Sli^raa: alone, and Haiesiacets {iO, p. iV) for lialeaia 
only. 

Endlichcr (in 1838)^ on the other hand« considered Symplocea, 
Stifrueedt, and HaMaeem merely as distinct auboidera of the 

Bentham (in in a memoir published in the 18th vol. of 

the ' Linn. Soc. Trans.,' disonsaed the characters and affinities of 
SffmploeOB, AlstoniOy and Hopea, and considered that these genera, 
together with Siyrax, Foveolaria, and Halesia^ constitute the 
distinct order Styraeete, which perhaps might be held to be only 
a tribe of the Ebenacea : his valuable remarks were, however, con- 
fined merely to observations upon the differences existinp: in the 
calyx, comlla, niul stunu'Tis, ^reinjni^ly without having directed his 
attention to the great disi»imiiurity in the relative structures of 
the ovary and seed m tliese genera. He considered the affinity 
of the Sh/racece to be immediately with EbennrciP amoiiir MouO' 
petaleo', also tending directly towards HumiriaceiSy in tlic next 
instance to Meliacea, and perhaps with Aurantiacea and OlacU' 
c€ie, among Polypetalea. 

Professor A. DeCandoUe (1844), in bis 'Prodromns' (viii. 
244), described the Siyraeea as a ikmily distinct from Ebenacea , 
diriding it into three groups; — 1. Symploceay for Symplocot 
only; 2. Btyrneem^ for Styrax, Pterosiyrax, and Halesia; 8, 
PamphiUeiB, for PanqthiUa and Foteolaria, 

Professor Lindley (in 1846) entirely followed the \news of 
DeCandoUe (Veg. Kingdom^ p. 593) ; bnt in his last edition of 
that work (1853), without expressing any opinion of his own, he 
there annexed the arguments, and by figures illustrated the facts^ 
which I had communicated to him, and upon which my sugges- 
tion was based, for the separation of the Sf/mphcacrrp from the 
Sturn^pff. It was against these arguments, and to maintain the 
opinions of Prof. A. DeCandoUe, that Piof. Asa Gray directed 
his remarks in his 'Notes on Vavaa/ to which 1 have before 
alluded. 
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Prof. Decaisne considered the Siyracea nearly allied to Alnn- 
giacece j but in this conclusion there can be little doubt that he 
held Sf/mpl/)cacea in view, that being nearly the poeition I have 
assigned to thti liittci- family. • - - • 

Prof. Miquel (in 1856)^ in Martius's 'Flora Brasilienflia/ 
adopted the order SympbcacetB, wbidi he thevt -^eaoribed as 
dktinct from Siyracea, aosording to my maggm^^smf InH njthoit 
offennff any ^mmieiit on the matter* 

FitiaUy» Pkof« Jkgardlij in a work jnat |HiUiahed.(1858)^ pym 
onite a novdl view of the affntty tS the Sfyracea, which he is 
diBpoaed to consider as a gamopetalpiis form o£ the JUiacea, and 
more eapeeiaUy ci the Slmearpea. He aeema to. accord in the 
aepantion I have proposed of the Styracea from the SymploOi^'' 
ce(P, and suggests the probability that the latter family may prove 
to be a gaDiopetelons form of his group.C8i9«dltte« which he 
arranges near Cornacea. 

From this history it will be seen how constantly and how 
Widely the conclusions of botunists have varied in regard to the 
affinities of these two small ■groups of plants; and this uncer- 
tainty shows a necessity for their characters upon some 
more definite basis, thaii has heretofore been attemptiid. 

The affinities of the Styracea, and the mutual relationship of 
the aevml genera there associated, have hitherto been founded 
on the more trivial charaetera of the relative nnmher of the 8ta> 
mena« and their cohesion at their base upon the petals, which at 
this point often heccMne pseudo-gamopetaloua by mere aggluti- 
nation ; while, on the other hand, no stress has been laid on its 
other far more essential carpological characters. Although it be 
true that in formkig our judgment regarding affinities, we should 
trust to the assimilation of several features rather than to few, 
still the precept of Jussieu should be attended to, that the most 
constant elements are to be observed in the principal organs of 
reproduction, especially those of the ovary and sped, and that 
these characters therefore should hold a prior elann ovcv otlier 
concomitant, more vaiiablc, and less iriiportant features, m our 
investigations into the mutual relatious of plants. This rule 
appears to have been wholly disregarded, in respect to the Stt/- 
racea, by nearly all the botanists who have written on this 
family. Notwithstanding that the diagnostic features of the 
genera are severally drawn up in a very elaborate and careful 
manner by Prof. A.BeCandoUe, in his excellent monograph of Uie 
order, the differential characters of the tribe Symphcea (Ph>dr. 
viii. ^16) and those of the 8tyrucem{^, j^59) are connned wholly to 
the dissimilarity in the lestivatiun of the ooroUa, the number of 
stamens, and the size of the cotyledons in relation to the radicle : 
no comparison is made of the structure of the ovarium, which is 
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80 csBcntially different m these two groups ; and although thcae 
last-mentioned features arc respectively given in the generic 
details of f^ymjifocos and Shjrax, no inference m an ordinal point 
of vie^v has bi ( u di Liwn from structures so totally distinct^ and 
which it is tlitlirult t ) reconcile under the same catep;ory. 

Before I proceed tu consider the affinities of these two groups, 
I will oifcr boiue details of the structure of their ovary, as well 
as of their fruit ;iiui seed. In the Symplocace^ wc have an 
ovarium composed of tlvc (rarely fewer) carpels completely 
united around a central axis, which is placentiferous in its upper 
portion and continuous with the style, so that the cells are per- 
fect and separated by as many complete partitiousj which retain 
their integrity in the ripe fruit. In those cases where some of 
the cells are occasionally abortive^ even where only one cell is 
perfected, the remains of the other cells, together with their 
previous axis;, xaxj always be distinguished in that portion of 
the paries which is thickened about that line. Hence it con- 
stitutes an essential feature in this family to have a plurilocular 
ovary, the margins of its carpellary leaves being always ])laeen- 
tiferons and united together in the axis, so that the cells thus 
formed are complete from the base to the apex. 

On the other hand, in Slyracea wc find a centriil placentation, 
more or less abbreviated, sometimes almost obsolete, which has 
never any connexion with the style, and hence tlic summit of the 
ovary, in a p^reater or less dcjcrree, is always miilornlHr ; the pla- 
centa thus generally rises very little above the base of tiie central 
space, although it is sometimes elevated above tlie middle of the 
cavity: in all these cases the bottom of this central s})ace is 
divided by three (in Halesia by four, and in Ptrrostijraj; by live) 
short partitions, which unite with liie central jdacenta, and, 
under the form of prominent parietal nervures, are continued up 
the wall of the ovary to near its summit, which alwajrs remains 
unilocular; but neither these nervures nor the margins of the 
short partitions of the basilar incomplete cells exhibit any ovules. 
The aobreviated central placenta is thick, fleshy, and onuigerous, 
bearing frequently more than thirty ovules, that is to say, ten or 
twelve in each division, arranged in three or four rows, its sur- 
lace being corrugated by as many fleshy projections imbricated 
on one another, and between which the ovules are inibedd( tl to 
some depth : this process is not, however, observable in Haiena. 
Nothing approaching this structure exists in Symplocacea, From 
these fiicts we may conclude that the normal condition of the 
component carpels in Sttjraccfn is that their marj^ins ai*e never 
placentifcrous, and do not nnite in a solid axis, and consequently 
are never continuous or connected with tlic style ; and tiic in- 
lerence, in a theoretical point of view, is that the origin of the 

Ann. ^ Mag. N. Hkt. Ser. 3. Vol iii. 9 
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central placenta is diie to the imioa of the petiolar basoi of thi^ 
hypothetical carpellary leaves in one common centre^ where thejr 
are ovuligerons, their margins^ as above shown, heing barren. 

If we follow those botanistewho have n ore or less adopted 
the system of arrangement planned bj Jussieu^ of distributing 
the ufferent families of plants according to the normal struc- 
ture of the ovary^ the Styraeem ooght to find their position 
near the Meliacea and Humiriaaa, as originally suggested by 
that learned botanist^ that is to say, among those faniiliea where 
the dissepiments of a polycarpellan^ ovary are incomplete in their 
S^ummitj the placentnrv axis being niirnnnertpd with the style. 
Upon the same ground that I endeavoured to separate the /cff- 
cinacf^i'vom the 0/acacc^, so should the St/mplocaceee be removed 
from the Stf/raceo'. Pursuing tlie same rule, the Si/t/ij/fccacefP, 
from the structure of their ovary and other leading fe'dtui c s, will 
be louiid to range near the Alanyiuceiej Comacea, and Ifurna/fie- 
liducccp, to which they bear the same relation that the Icacmacem 
have to the Aquifuliacea. This position will be seen to be very 
near that assigned to this family by the great Jussieu. 

These conclusions are further strengthened by pursuing the 
comparison of the relative stractures of the froit and seed in the 
two groups under consideration* In SympheoB the fruit is a 
fleshy inferior drupe, crowned by the persistent toothed rim of 
the adnate calyx ; it endosea a hard bony nut, which is generally 
five-celled^ rarely (by abortion) three-, two-, or one^selled ; only a 
sin^e seed is perfected in each cell, and this is long, cylindrioJ, 
and suspended from its summit; its integuments are thin and 
membranaceous, and its copious albumen encloses a nanow, 
aiile, straight embryo, of its own lengtli, its radicle being very 
long, slender, superior, and pointing to the hiluni, with two very 
minute inferior cotyledons. This structure will be seen to be 
very different from that of Sfyraccce, 

In IStyrax, Cyrta, nmX f^frifjifia, the i'ruit, thonirli filso dinpa- 
ceoua, is, on the other hand, quite snperioi-, and half enclosed 
within the loose, i)crsistent^ tubular or c ampanular calyx. In 
Siriffilia, which comprises all the South American species of 
Siyraa', beneath a flciihy mesoearp is a single piitaminous endo- 
carp, j)olishcd on both sides ; this is thin, horny, or pergamiiieous 
in texture, almost tiiuushicent, uniloculcir, and monospermous, 
rarely two seeds being perfected withiu it ; this cudocai-p has 
three external grooves running from the base to the apex, which 
correspond witii as many internal nervuies formed of the thi«e 
projecting parietal lines seen in the ovary, and each is beautifuHy 
marked by radiating interrupted pui-ple lines proceeding from 
the nervures: on removing from this putamen its fieshy epi-* 
carpial coating, it may be separated into three valvea l^as maiiy 
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longitllditial sutures alternating with tlic grooves. The seed 
nontaiiied within thu putamen is erect; the external tunic i« 
liazd^ and marked by thiee longitudinal groom caused by the 
precaure of the three parietal nenmres of the endocarp : it is sup- 
ported upon a short irregukrlT triangular base (the remains of 
the eential plaoenta)^ around which may be seen twenty or thir^ 
abortift orulesi proving^ whatever be its nature or origin, that it 
is the eftemal coating <^ the seed. This seminal tunic or shell 
is very osseous in texture j in SirigUia it is thinner and some- 
idtat orittk» but in Styrax and Cyria it is very thick and hard« 
and is everywhere polished except over its large basal hilum ; 
upon this hilum, inclined towards one side, is seen an aperture 
leading? to an internal channel, and in the direction of tliis chan- 
nel the exterior face has -a sliort, broad, prominent ridge : this 
channel, passing: obliquely through the substance of the shell, 
j-orin reappears on the inner face in the form of a flattened bony 
tube, from the orifice of which a ilistmct cord issues, which 
thence extends upwards, soon divider into three branches, and 
then into numerous r;niiifi( ations, which, crossing each other 
over the suiuuut m broad baiids, thus become distributed into a 
reticulated network that extends over the whole surface : this 
network, which consists of an infinity of very loose fine spiral 
threads, is placed between the external shell and a distinct dm' 
eolaured membnme adhering equally to the nudens^ which thus 
becomes easily separated by means of its intervention; each 
spiral thread is^ however^ quite fiee^ and ia easily drawn away* 
within this last-mentionea membrane is another intefmediale 
tuiicy which is very thin, colomrless and transparent, and la 
intimately agglutinated to it. Within this^ ag&io^ is found an- 
other thin, hyaline, reticulated integument, which is quite free 
from the former, but adherent to the albumen* The albumen 
is fleshy, of an oblong form in Sirufilia, with a small nipple- 
shaped protuberance at its base, somewhat excentrically placed, 
in which is imbedded the extremity of the slender, terete, infe- 
rior radicle, while the oval, compressed, foliaeeous cotyledons 
are pituatcd iti the middle of the albuminous mass, and are about 
Jths of its length, and somewhat narrower. Tins structure, 
with very little variation, I have found r* instant in Strigilia, 
Shjrax, and Cyrta. The pericarp in Sly rax and Cyrta is very 
analogous to that above described in Strigilia ; in the two former 
the endocarp is more intimately combined with the mesocarp, so 
thai lu Cyrta the entire pericarp opens by three equal valves, 
although only unilocular and monospermous ; in Styrax, these 
valves open only at the apex, the pericarp thus beeoming cupu« 
liibfm in shape, and dosely investing the seed. On 9ie side 
opposite to tni of tha origin of the raphe, a little beyond the 
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llffge liilum^ is seen. a Bqiiall scar, which closes a foramen beneath 
it apeQ to the interior ; and in this cavity the prominent nipple, 
OWitaining the cxti-cmity of the radicle, enters. In >^7?/rff,r oj^- 
cinak, where the albiinicu is in the form of a deprrsscil globe, 
tlie embryo lies nearly in a horizontal position, with the coty- 
hnlons sUghtly incluieil to the hilum; in Cyria^ where the albu- 
men is ova], the embryo lies in a more diagonal position; but 
in Siri^iita, wlicre the albamen is oblong, the enibi-yo is vertical : 
in all three eases, the radicle points to the cicatrix seen a little 
on Giic side of the hilnm. The structure of the fruit and seed 
in Ilalesia diflfers from the foregoing in many essential respects, 
as I will presently show; bjat in every case jliroughout.the Siy^ 
raceai it i? totally unlike that existing in the Symphoacea*. ■ 

It is important to notice here, that the external ahejil of the 
seed above-mentioned i? in no way analogous \o l^e outer j^MBegiui 
tunics which I have described in the families of the Cmdkweoi, 
Winieracea, and Lardigabalacea, and which I have shown to he 
arillous in their nature. Nor can it be opmpaxed to, the h<^ 
shell of the Clusiace^ and Magmliacm, where it constitutes a 
tnnie lying within tiie fleshy coat that bears the raphe. . Here 
the position and course of the raphe prove that in tha 8tyTa0,ne^ 
the osseous shell of the seed is the proper testa, originating from 
the growth of Uie primine of the ovule : we see that the whole of 
its fleshy mesodecmic tissue has become soUdiied* by the 4epo« 

* This offers a strong eonfirduticMi of tlie Tiew 1 have taken of the 
nature of the bony shell m ths uibAcS Magnolia, \vhich by a ISew MMnent 

botanists ha* been thought to result from n (l« ] >i tNicioii of ^rleroprn upon the 
inner face of the primine, leaving the outer luce truusformud into ;i tliick 
fleshy uril-Uke coating couUuaiag the vei»:»cU of the raphe ; and ns tlieso 
two nitegaments are oonsidered to be one, it has beea termed " a bocoate 
testa.'' On the other band, I have su^eBti •) i ensous why these ooatt 
should be reg^arded as f"j«eiit! illy divthirt. Doth in their nature and origin. 
I refer the reader to those argumeutd op. 3 sser. i. 280), which show 
the improbability that one halT Df the tissues of the vrimine diould become 
converted into a thick bony shell, while the other half remains soft 
and fleshy. On the contrary side, this hist-mcntioneJ view Is defended by 
ritini? the case of the fruit of the Almond (/////. op. '.i ser. i. 357), where 
tiie uut is supposed to be formed by the deposition of sclerogen upon the 
cadoderm or the yonas carpel, leaving its outer tuHaee undiangea in its 
nature to become the fleshy part of the fruit. But this coudotton appears 
to be foumled on an unsouna hnjsis, becaiise we have convincinjif evidence^ 
from the position and course of the tila nutritoria (from their origin in the 
tonit to the fumde Hi the seed), and also from the presence of the woody 
fibres in the substance of the nut, resulting from the lignificntlon of the 
nerves of the cnrpi'llar)- leaf, that tlie nut of the Almond is a solidifieatloii 
of the entire c-arpel, and that its fleshy eo\ crinf? is the growth of an expan- 
sion of the torus, as DeCaudolle has shown (Or|;au. Veg. ii. 40. tab. 43. 
f. 1, 2), dttng Nuphar as sn example, where n thick fleshy covering, ana* 
logons to the coating over the Almond nut, surrounds the uniti^ carpels, 
. wuhout any portion of its aubstaaqe being interposed between then* which 
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sition of sclcrogcn witliin or around its cells, and that, Ly the 
spreading of the ia]>lic under its eudodcrmal surluccj the latter 
has becomfe islmost isolated from itj in the form of a sqiarable 
opate "ptUKi^.' The eidstence Off tlie inicro|)ylar opening, closed 
extenuilly by the cieatrix before deocribedj la a stm fhrther con- 
flrmatioa of (he 'origin of tihe bony tmiic of the seed m the 
Stufadnea, ' 

Tlie eBMHal difl^rences obaemble in the flond straetuie of 
tlie two families under consideration now remain to be considered. 

I have all uly alluded to the facts long since given in Prof. 
Liudiey's * Vegetahle Kingdom^ (p. 593 a) : these details, as 
b^ore mentionedi were subsequently oombated by Dr. Asa Gray; 
and as the reasoning he emptoyed on tbat occasion is highly 

applauded, to the exclusion of my inferences, in a criticism in 
the ' Kew Journ. Bot.' vii. 139, it h nrres.'?ary f o test the value 
of the cvidc'Dce on both sides. In doing this, I jzladlv express 
my iiiii appreciation of the high merits of the distinguislied 
Professor, which are so deservedly eulogized in the review jnst 
mentioned : my object in this is not to arraiixn the remarks of 
one so pre-eminent for the clearness of his views and the general 
accnracy of his observations, but to defend the evidence I had 
previously endeavoured to establiish, tlie truth of which he has 
denied. I will therefore confine myself solely to the facts thus 
impiigned in his ' Notes on Vavcea* respecting the co-ordinal rek- 
tiou A Stifraz and BymploeM^ The grounds upon whiA this 
•jdalionakip is there defeiided are reducible to six heads* 
1; It is urged, that, as an ininrior otary is oommon to both 
groups^ this character affords^ no distingutsbing mark of the 
Bt/mplocaeeat 2. The sestivation of the corolla establishes no 



wmild necessarily occar if that ccwting hud formed any part of the original 
carpcllar\- leaves. GaertBcr demonstrates the cxi.strm of a similar peri- 
])ljericiil tliick envelope arouiul the elastie cocci of the Euph - rf'-ncea (De 
Fruct. Croton, pi. lU/ ; Jatrnphn, pi. 108, 109, he): these coeci contain- 
ing manifest ucrvures, show ua that each is an usitilicil, distiuet, and entire 
carpel their a^Ment sides, which split from one anodher, hare no indica- 
tion of the intervention of any portion of the peripherical envelope* which 
wonld infalUT)ly have taken place had that external portion ever bclonj^d 
to the normal ear|»€ls. DeCandolic also alludes to the instance of Pteonia 
*Moiita» (he, eii, p. 40, et Svst. i. 388), where the ovarv, from the expan- 
sion of the torus or disk, Secomcs covered by a fleshy mcmbranaceons 
Urceole \^hiell t nTr.]ik'tely snrrnrinds it, and through tlie perforated npcx 
of which the shgnia is cx«crtt il ; this is at lirst quite free, hut it aftenvard.s 
apiiears to form uart of the fruit. To this source we may attrihutc the 
ongin of the iSeuy mamg of many fruitf, analogoiis to the instance of 
Suphar; and we must consider the nut of the Almond as the growth of 
the entire carpel, and its Hcshy covering as an emanation from the tonut, 
confluent with it. 
^ MeiD. Amer. Acad« 2nd ser. t. 333^ in a note. 
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ground of dittmdicnoy because it is imbrioiited in botli oases, 
8. It is not trae, as I had stated, that the stamens arc uniserial 
in Shjracem and pluriserial in Sijmplocacea, 4. The feature I 
had implied, of the anthers being linear and dorsally attaohed to 
broad maments for nearly their whole length in Sit/racea, and as 
being small, rounded^ without connective, and slenderly affixed 
on the thread-like apex of the filament in Symplocacea, is not 
tenable, 5. The character given by ine, that the StyracofP may 
be di^tiTigiiished from the other group by a euperior ovary with 
three incomplete dissepiments, and a central placentation I'ree 
from the style, cannot be maintained. 6. It is not correct to 
affirm that the fruit in Stijracece contains a .solitary one-celled 
putamen with a single erect seed. I will consider ihcse objec- 
tions in sucr( s ion, solely in reference to facts, premising, liow- 
ever, that liic dilferential ordinal characters, as sketched by me 
in the ' Vegetable Kingdom,' in that early stage of the inquiry, 
were derived mostly from my observations upon Strigilia and 
PamphiUa. I had not then seen HaMa, which, from the very 
dise^aut charactm d suitors, appeared to me a doubtfnl genns 
of the order, so mneh so as to have been made the type of a 
distuict famfly by Don and Endlioher. Now that I am aoqnaintsd 
with the sininilar struetore of that genus, my pievions ordinal 
character win require modifieationj but this stmeture, instead 
of militating against my views, only tends to widen much further 
the differences existing between the two familiea under oon^ 
aideration. 

Upon the first objection I will observe that, although it be 
true that the tubular and entirely free calyx which belongs to 
Styraa', Strigilia, Cf/rfa, Pariiphilia, and Fovcnlaria does not 
exist in Ha/cma and Pterostyro this fact is of Httlo import ;iiice 
in an ordinal j)oint of view, in the presence of other more essen- 
tial characterii ; for in some unquestionable natural orders, the 
Melastornacea for instance, the calyx, though usually adnate, is 
very often free. But this admission does not destroy the distinc- 
tive character of the St/mplocacea>, in huving a nearly inferior 
pluriloculur ovary, that is to say, its being enclosed within an 
adnate calyx from the earliest stage of its development up to 
the perkd of the ripening of the fruit. In Pterostyrax, on the 
authority of Zuecarini, the ovaiy is adcnowlcdged to be half* 
superior, as I have found it in jfaktia, in which genus its su- 
perior moiety is free, rising above the staminiferous disk in it 
conical form ; the calyx is at first so loosely adherent to t)ui 
lower part of the ovary, that it is easily separable from it by the 
ntroduction of a blunt point In Btyrn.v and Strigilia, how- 
ever, the ovary is wholly superior, although I have observed in 
Styraw officinale and in StrigiHa voata that the base of tiie Qvary 
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if fwy dif^y imbedded in the toros «t an early atago^ while 
in other oaaep it ia generally fireei but even in these two in- 
stances, in a ihort ttme, by the upward growth of the ovary, 
thia minute portiqii emerges^ and the fruit ia quite free from the 
calyx. In Siyram and BtrigiUa^ the greateat increment of the 
ovary oeoora in its upper portion^ and the periiatent calyx in- 
creases ven' little in size ; but in Halesia there is no growth 
whatever ot the upper porHon , which remains unchanged, per- 
si-jfcnt, and crowning the tVuit, the whoh; amount of increment 
being confined to the lower moiety, and with it a corresponding 
growth of the tube of the adoate calyx^ as I will presently 
sho\r. 

2. Since I have been able to examine Halesia and Pfflrosti/rax, 
I am satisfied that in these cases the aestivation of the corolla i:s 
decidedly imbrieated, as »liown by Dr. Uiay, but it is ecilaiuly 
VtilvaLc^ as 1 staled, m every other mstancc 1 had met with, 
especially in Strigilia, Pamphilia, and Cyrta, However import- 
ant thia feature of estivation may he in aome cases, as an acoea- 
aory character^ it ia not considered of any ordinal importance in 
many £uniliea ; in proof of which I need only refer to RMacem 
as forniahing nnmeroua examplea of both kinds. 

3. Although it be quite truCi in a general sense, as I affiimed^ 
tiiat the atamena are uni9erial in Siyraceaf and [)luriscrial in 
^ijmplocace€Bj I admit that they are uniaerial in Barberina, and 
that in Halesia the stamens are often four times ^he number of 
the petals ; but in the latter case the filamentsj though more 
numerous than usual, still only constitute a single whorl, being 
slenderly agglutinated by their adhesion to the base of the co- 
rolla in a single series. In Stymphcos, however, where the fila- 
meiitis are broad at the base, and the stamens frefjiuMitlv ns 
numerous as thirty or forty, they are arranged in three or four 
imbricated series of different heights, and are all agglutinated by 
tiieir base to the corolla for more than half their length: in 
Barberina the stamens do not exceed tittcen or twenty, and they 
are quite free from each other and tVoiu the coruila ; but as the 
liiaiiiCiits arc there very narrow at the base, they may sliii he 
normally three- or four-seried, although forced by pressure to 
assume a uniserial position : in Sympleura, however, where the 
number of atamena is sometimes reduced to five, they are of 
course uniaerial, aa in Styrax ; hut this does not affect the ge- 
neral role. Thia consideration, after all, is of veiy trivial im- 
portance where other and far more essential p<Hnt8 of differential 
atroictare ate manifest. The point in question therefore remaina 
valid as a common role of distinction, especially when connected 
ynth the following consideration. 

> 4r My defipitbn, that the iS^|yrae«» are distinguished by linear 
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anHkerB doiMB^ attacM to broad filamnti for. oearlv tkar 
wbole kngtby is denied hf Dr. Gray, wbo nien to HJMa aa 
showing tbe contrary. This cbaractar is, however, ext rcmely^pro* 
minent and constant in Stri^fiUa and Pamphiliay ivhere the free 
portion of the filament is short, and also in Styrax^ni. Chjrta, 
Hfhete the filaments are relatively longer. I find also in Hnlenia 
and Pierostyrax, notwithstanding the greater comparativi! length 
of the filaments, that the anthers, still of considerable Iciigtli, are 
linear, the two cells are parallel, separated from each other by a 
distinct interval, dorsally attached by tlicir -whole length, nnd 
each burstiiiJ^ by a longituciinal line in fnmt, as in Styrax and 
Htrigilia. Uq the other hand, in Sipnplocace^e, in all cases I 
have seen, the filaments terminate in a slender thread, upon the 
summit of which almoit useillates a small globose anther formed 
of two adnate cells, without the intcr\'ention of any Hjiparent 
connective, which cells burst latuiaiiy on their eds^es. This ex- 
treme difference may be seen by comparing the excellent analysis 
of Styrax officinale by M. Deeaisne (Spach, Phan. pL 136), and 
Mr. Bentham'a detatb of SijmpkeoB &u»Jhrm (liim. - IV«n8«' 
¥ol. zviii. tab. 18). The figmes in Dekssert's ' leoiies/ v< tab. 42 
and 43, showing the stamens of Pamphilia and Fovadatia, are 
not leae instmotive on this -head. The features I have atoignod 
to family in this respect are thereibfe well-niarked^ and 
quite opposed to one another. 

5. I haTe fnUy demonstrated, in a preceding pag^ the imy 
different structure of the ovary of the Styneeis, as contra- 
distinguished from that of the SymplocaceiF : Dr. A« Gcay denies 
the structure I have assigned to the former in the oases of Pom- 
philia and Halesia ; but he is certainly under misapprehension 
regardini* the former genus, as may be seen hy reference to 
Delesscrt's ^leones Selectse' (vol. v. pi. 42), where we find in 
Pamphilia stijj'acij'o/t'a, as well as in Fovcolaria fcmigmea 
(pi. 43), a superior ovary with precisely such a structure as 1 have 
described. I shall presently show that the ovary of Halesia at 
an early btagc quite conforms to that of Sdjraj., notwitlistanding 
the subsequent difference in the development of the fruit and 
seed, and that it bears no analogy whatever with that of Sym* 
plocus. 

6. The last objection refers to my definition that in the Siy-^ 
remt the firtiit consists of a nniioeular pntamen with a single 
erect seed, in eontiadisttnction to that of Symplocos, whm a 
single seed of very difierent struetnre IS suspended in ea(^ of its 
five cells, and irbere, by abortion, it is often nniioeular : in op» 
position to whidi. Dr. Qray shows that in Haktut often one, but 
sometimes three seeds aie peifroted in ss many distinct oeUs^ 
and that two are matured in Phn^fraa^ To this I folly «asbnt| 
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bul at the same time I bhail be able to show that in Halesia the 
remarkable development of its seed results from au ovary exhi- 
bittBg exactly the same normal utruoturc as that of Siyraa, and 
tiltti UiUffmM analogy itfliatoirer with (he ftnit-Biid toed o£ tibe 

"Tw^tnurtilFef md growth of- the -ovary and finut tsiHdima 
havedieeii ndaiindenitsiod equally by Qaertnery Bon, Sndhcher, 
and BeCendoUe* 'lBiHiUtfafii€mVk<Qwpip«x 
ivqnilte^frecy rising in a conical form above the mooth ol the 
calyx, find is completely xnalecul&r within ; inside its lower or 
adnete ^moiety, at its base, we find a depreaaed- fllacentary axis 
e^iHMeted with the walls of -this poctiou by four very short, thhi 
partitions, so that it is here jq>nriously four-locellate ; and upon 
the short placentary axis, in each of these divisions, are seen four 
oblong ovules^ two of tlieni superior and standing: erect, the 
othrrs Ix'iuL'- pendulous wiihin tlic cavity, all hei!ii!: nttt?c!ird by 
tii<' sbort and .sharp point of oin' of tlicir exti i iniLies : UiU iiilly 
tlicsc ovules are scjiarated by au interval; but vertieaily the 
J oints of attachment of cjich upper and lower ovule are upproxi- 
miited upon a minute prominence of the placenta. The space 
above the placenta is completely unilocular, comprisinji: fivc- 
sdxths of the entire length of the ovary ; and the four short basal 
partitions are seen continuous with as many parietal nervurcs, 
that extend thence to the summit^ where they are prolonged for 
acwte dfotanoe into the faoUowatyle. Thia etnustiue^ irreBpeetive 
of die number of OTulea and partitions^ agrees precisely with 
thai of Sipfasf, with Ais diffoenee^ that in the latter genna the 
ofnleo'ere imerled upon acparate tobercnlifona prooeaaes ema* 
nateg bom the plaeoitai while ka-Mtlema they are wholly free 
and attadied by a point. 

^ The growth of the ovary in SiyrasD and Sirigilia, aa before 
mentioned, is confined entirely to the upper portion, while the 
krver-moietj^ remains of its migiaal length. In Halesia, the re<« 
ferseie observed; for at the aame time that the upper moiety 
continues quite stationary, appearing afterwards like the swollen 
base of the style, the lower half acquires a gradual increment, 
until, by the period the fruit is perfected, it attains at least 
twenty tunes its former length and bieadth. The changes that 
occur during this growth may be noticed distinctly about a 
month after the fall of the corolla, by uhicii time the ovary has 
acquired douhlc lU ioimer propoi Liuns. On making a section 
of the ovaiy at this period, it will be ibund that, owing to the 
mnch greater increment of its basal portion, the placcuta, instead 
of appearing to uiii^inaLe, as formerly, from the very bottom, is 
now elevated considerably above the base of the eentral apacei 
and one/ two^ or three of the incomplete oelb nfO'Seeii noaed up 
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niih it, and affixed againsi the Inaer nizfaoe of the Biain evnky, 
like parietally smpeDded sacs, each containing one of its o?ules 
greatly increased in size^ with the abortive ones nnduuiged^ 
while the fourth iaoomplete cell disappears entirely, so that the 
ovary now ae^a oompletely unilocular from top to bottom^ and 
with ooe^ twoj or three ovniigerona open aaca parietally attached 
to its inner wall. 

At the. period of four months nftrr tlin ffill of the corolla, I 
found the ovary incrensrd to ten tunes its original size; the 
ovules were in the same parietal position as last described, but 
their sacs, formerly open, were now enclosed and covered over, 
one with a bony coating, apparently an extension of the shell of 
the pericar}!, now liardencd by usseous deposits j the other cells 
or sacs, not destined to perfect their ovules, were also entire and 
enclosed, but the covering here was membranaceous and not 
ossified. 1 observed that sometimes two, or all three, of the cells 
beeame osseous^ and produced perfect seeds. The entire cavity 
of the main central spaee^ at this period, waa filled with a acrft 
white maaa of light euliilar tisane, which, after two or three days' 
exposure to the air, when cut open, gradually dried and shrank 
into a vetYthin membrane, lining the now hollowcavity<^ the half- 
matured miit. At that period, S only one cellule beeame oaseoasy 
it contained an enlarged ovule, which, though not yet arriyedat 
maturity, clearly exhibited its two distinct integuments, as well 
as its chalasa, raphe, and embryo ; the other two membranaceous 
eellulea contidned each a considerably enlarged, though witheied 
ovule, seeming as if it had lost its vitaUty at some mtervening 
period. Upon the ventral side of these cellules as many distinct 
hmfjitudinal woody thr^ds arc observed, which arc the ffla tiu- 
iritoria of Mirhrl nnd St. Hilaire, contaimug tlir iK.Minshing 
vessel'^ that on^iiKilly supplied the placenta, and these are now 
traceable from the point of attachment of the ovules down tO 
the base of the central vacant space, and into tho peduncle. 

I have examined the matured seed, in a fresh as well as dried 
State, and find exactly the same devclopiacut, only that all the 
parts are now grown to double the last-mentioned proportions. 
It commonly occurs here that two osseous cells become periec ted, 
and remain contiguous to one another upon one side of the bony 
endocarp, each containing a ripe seed ; the third cellule is usu- 
ally obsolete and membranaceous, while, as in the former eas^ 
all trace of the fourth cellule disappears : the nouriahing threads 
of ^e extended placenta are here distinguishable in the position 
above described. The seeds, in the aeveral inatanoea examined^ 
were either suspended or erect in the respective cells, according 
to the original position of the ovules from which they were per- 
fected. In ifif^^w the testa ia thick and osseona; in .ffoMa it 
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k ihm ind iiMmbffiiuMMKiint» and often lomewhitt adhemt to tlui 
oesecMMi odlnle^ but it u extracted without difficulty, aud, when 
dry, ie of a dark colour, emooik, thin, and of a aomawhat char- 

taceoua texture, with a very prominent, adhering^ external, ■imple^ 
eofdpliko raphe, prooeeding from the hilar point of its attachment, 
laid extending along ita ventral lace to its opposite ishahizal ex- 
tremity, in a line eorreaponding with the nounahing threada . 
before described, and facing the original axia of the plaeenta : 
the inner integument is a delicate transparent membrane that 
closely invests tlie albumen ; and at its extremity, opposite to 
that of the hiium, it has a small well-marked chalazia, under the 
form of a coloured transverse line ; at the opposite extremity or 
radicular end, 1 have always found a distinct, dark-coloured, 
free, adpressed thread, winch is easily raised by a point ; it is a 
susjiensor : the albumen and embryo quite accord with the de- 
scriptions of Gaertner and DeCandollc. It may be remarked 
that the radicular end, with its suspunsor, is sometimes 8U])crior, 
at other times inferior, owing to the reason belure assigned. 

I wiU add a few words respecting the development of the en- 
tire fimit. The calyx, in ita young atate, baa eight prominent 
external nervurea, of which four are opposite to &e incomplete 
cdla of the ovarji and terminate in the points of the teeth of the 
border^ ,ilie other four alternating with the calyeine segments | 
these last, with the growth of the ovary, acquire a considerable 
increment, producing, in Ilalesia tetrt^tera, four long, broad, 
eorticated wings, and in dipteral only two opposite broad 
wings, the two alternate ones being much narrower ; these winga^ 
in the ripe fruit, are thickened considerably towards the peri- 
carp, and are filled with a soft pith, which extends in a thin 
layer over the whole of the nut ; the latter is indehiseent, fusi- 
form, sharply pointed at both end>«, tbirk, and osseous, with 
about eisrht deep grooves. It is justly remarked by DeCandolle, 
that in the ovary, as well as in the fruit, the cells are placed 
opposite to the wings, not alternate with them, as figured by 
Gaertner. 

From the above facts it is evident that, in order to roiii]) re- 
bend the nature of the structure of the fruit iii Uulcamy it is 
necessary to trace I he progress of the growth of its ovary from 
its earliest stages to the period of its ultimate development : we 
thus see how by degrees each ovule is rmnoved from ita normal 
baailar position^ and apparently carried up towarda the centre^ 
and ia aftmrarda found m a parietal aae attached to the middle 
cf the wall that aunounds a large central vacant apace in the 
growing ovary ; but how this open sac extends itself into a com* 
pletdy doaed cell^ at firat membranaceous^ and then hardened 
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by tbick osseous deposits^ I am unable to explain^ t can onl^ 
vouch for the ^th of the focts as they are here recorded*. ' , 
In regard to the affinities of the Siyraceo!, I hayt:, in a pro^ 
ceding page, stated my conviction^ folkwing the mode of inferr 
ence adopted by Jusueii^ that, from the structure of its ovary, it 
should hold a position near . the . Oi/zcac^^p, Humkiaeea^ and Jfle- 
liacem^. Later botanists have lost sight of the true fciffiiutief of 
this order, from having been led away by its supposed connexion 
with the Sijmplocacetey — a misconception" which I have endca* 
vourcd to rectify. It has from this cause been placed neat 
Ehenaeemf on account of the partial agglutination of its petals 
and stamens into a tube ; but this character ought never to have 
been thtis coiisiidcrcd as one of such ])niiiary iiri])ortance, beeaiise 
that union is iic\ or j)crff'( t : fdi- in Slyracea, even more than in 
Si/mjfh)cac('(e, those pur: > : nay always he separated readily and 
without laeeration. Trot. A. BeCaiidollc (Prudr. viii. 215)^ 
though he admits in some degree its relationship towards 
Meliacem and llujiuriaceie, yet considers such an aliiuity to be 
distant, on account of its ovary being sometimes inferior, also 
because of the want of a nectary, the different mode of inser- 
tion of the corolla, and a dissimilarity in the manner of junc- 
tion of its monadelphouB stameus. But I have shown that 
in the true Styraeea (excluding the ByinploeaceiB) the 'tmrf 
is always wholly superior, or partially superior in those exccp-* 
tional cases where^ by a peculiar mode of growth^ it becomes 
subsequently inferior: this partial immersion of the base of the 
ovary at an early stage, in ffalesia, is probably owing to the 
existence of a disk (the rudiment of a nectary, as in HumiriacecPj 
or analogous to the disk in Olacacca), w hich is here adnate both 
to it and to the tube of the calyx. In Olacacea we find in some 
cases a growth very analogous to that of Halesia,^isi Sirombosia 
for instance^ where the calyx, in like manner^ is small and infe- 
rior, the ovary being surmounted and surrounded by a thick 
fleshy fivc-lobed disk which rises from the torus ; l)y the downward 
growth of the ovaryj in a mauncr similar to that deficribcd in 

* A very analogous circumstance is recorded by Mr. R. Browu m the 
amciPefsooma (Linn. Tirana, x. 35% wliere tbe ovarimu i> unilocaliir 

and oontains two ovuIm ; after fecundation, a cellular substance is intef- 

i)Osc<l between tliem, and this gradually induratiii{;, ftcquircs In the ripe 
fniit the same consistence jis the j)utamcn itself, from whose substance it 
Ciiiiuut be ilibtiuguisheJ; uud tints u cell, originaii^ imilocular, becomes 

bilocular. The same oeeun m 'Mhuha, wbere eadi H\i of fbe ovaijr 
becomes thus divided into four osseoos iUperpOKd'OtUulaa} and « abate 

growth takes place in Bontia. 

t ^ee also my remarks on the affinity of Sfyracea vrilh Olacacea, Ann. 
Nat, Hitt, 2 aer. ?iii. 163; Oontrib. to Botany, i. 23. 
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Haiesia, the fruit becomes ikt length wholly inferior, and crowned 
by the anchangcd toothed margin of the prcv iously inferior, now 
become superior, and adnate calyx*. In other eases in tliat 
family (in Olax tor example), the calyx enlarges into a tubular 
form quite free from the fruit which it encloses, as in Striyilia. 
There are many other points of structure winch Jiho>v the. evji^ei^t 
^relationship of the Sit/racrfe to the Olacacea, 
' Dr. Asa Gray, in liis ' Notes on Vaveefi/ very justly lays p:reat 
stress upon tht; affinities of the Sbjrnccd' and Meli/icfiC, and ex- 
presses his surprise that this fact had not occurred to nic. I had, 
however, clearly implied it by proposing to place the former 
order plosc to. the Ohcacea and Humiriaccte, among the CUmo^ 
jp^rme^ej, in whicb elass^ if adopted, the Meliace^ would oocupy » 
|»rommetii|^^ ; but, notwithstanding all that has been urged 
the fcajhicid American professor on this pointy to whieh I readily 
pa^e,-t still remain of opinion that the proximate alliance of 
tke Siyraeem is with the Ulaeaeea and Hummacets rather than 
^i^ihy the Meliacea. In the latter family, the leaves are mostly 
of considerable length and pinnate; the fdaments of the stamens 
are united into a compact tube, in the mouth of which the 
anthers are usually quite free and sessile^ and where the staminal 
tube is toothed or . lobed, the anthers commonly alternate with 
the lob(;s ; the seeds, too, arc generally ariUate, and frequently 
without albumen, with large fleshy cotyledons, within which the 
small radicle is retracted : the plants of this family arc bitter 
and astringent, — characters all much at variance with the Shj~ 
raced'. On the other hand, in Olacaceoi and Jlumiriacete, the 
leaves are simple, the stamens (piitc free, or only laxly aggluti- 
nated at base : in the latter family, the filaments are broader and 
longer than the anther-cells, which arc distinct and separated 
by an interval, and dorsally attached by their whole length to 
the filament ; the seeds are albuminous, with a terete radicle,— 
characters more iu eonfonnity with Styracem, The juice of 
.^timirmm talMiMenm has tlie same smeQ and babamic j^ro- 
perties as that mStyrax, from which it is scarcely distinguish- 
able. The affinity of the Styracea to the HuminaeM was di* 
stuictlv xocoffniced by Prof. Von Martins when he established 
the kttor iamilyt, ud wia afterwarda evnfinned by the opinion 
-of Mr. Bentham |. The character which se t vea more than any 
other to establish tibe relationship of the Shjracea with the three 
iamilies just mentioned, is the imperfect union of the carpels, 
oiiting to which the ovary has its dissepiments always more or 
ksi incompletc^ and therafoie it ia uniloeular ia the summit, m 

* Blame, Miu. Bot. LugtL Bat. L 251. pi. 4G. 
t Nov. Gen. ct Sp. Bras. ii. 142. 
X Kew Jounu Bo(. t. 97* 
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Ibat tibm k never any dimt cminexion of tlie plaoento with tk^ 
style. Vroi. A. DeCandolIe fully sdmitted this affinity with the 
OloGnea, 80 much so that at one time he proposed to introdnoe 
the genus Imoma into the Stfraeem^m In my memoir upon 
the latter genusf I pointed out many eireamstsneei in proof of 
this affinity. I showed that, in a manner analogous to that of 
Strombosia, mentioned in the preceding page, the ovary of Li- 
riosma is at first superior, but that, by the expansion of the 
nrrtni iiil disk tlinf -supports it, the growth is wholly downwards, so 
that the Iruit becomes completely inferior, as in Halesia, crowned 
by its small unchanged calyx. I noticed also the occurrence of 
an epigynous gland-like thickening of the ovary, similar to that 
existing in Hyosci/anmsi, which forms a pruiuiuent feature in 
Liriosina and Strombosia and some other genera of the Oiaca- 
cea, and occurs sometimes in Shjrax and generally in Stri* 
yilia. Dr. Asa Gray does not admit the existence of this epi* 
gynous thickening in Siyrace<e, saving, " It is only the ordinary 
'epidennis of the orary, with its downy covering, unaffected by 
the pmmire of the base of the corolla and the staminal tube^ 
whidi dosely eneirdes the lower part^ and it readily separatee 
iirom the rest of the p«rietee> as it does also in 8, Benstom.".! will 
not affirm that it is a distinct formation ; but if it be the ordinary 
epidermis, it certainly assumes a very thickened appearance in 
Btrigiliaj projecting over the ovary like the eaves of a circular 
roof, while the lower moiety of the wall of the ovary is attenn^ 
ated iTi substance §. The admission that ''^it readily separates 
from the rest of the parietes,'' seems to favour the idea that 
it is something more than epidermis, especially when analogy 
points to the rcniarlfably thiek epigynous gland that nrditiarily 
surmoiuits the nvai v iti Olacace(p, even when it is entn cly supe- 
rior. The concurrence of so many ])f>ints of strueUuti in these 
several families ought to have their dur ^vnglit in tin- ([uestion 
of their rehitive aftinities. Prof. DeCandoilc ||, although he ad- 
mitted the distant relationship of the Shjracea with the Meli" 
acea^ yet considered that his tribe Pmnphilice m as more intimately 
allied to the latter family than to tlie former^. Yet the same 
features that established this identity in his opinion, exi»l equally 

* Prodr. Tiii. m 

t Hnj. op. 2nd ser. viii. 103, Ifi.'i ; Contrih. Bot. i. 16, 23. 

X III. S. Aracr. PI. i. 174 ; ii. App. \). \A. figs. 8, 

§ In Styrax officinale I do not tlud the same di^k-like summit of the 
ovary that I have depicted in Striffilia ]«eew ; but I notice (as generally 
throughout the Styracinea) that the lower portion of its wall, which encir- 
cles the thrcM -cellular portion of its base, is p;:reatly thinner in substance 
than its umloculai- upper portion, where it is comparatively ileshy. 

U Ftodr. riSL 216. 
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in Birigilia, though they io not appear to bm attracted Ilia 
attention. 

It ia difficult to ooncei?e the gfonnds upon which Prof, Agardfa 
ngarda the Btyne^ (separated from Sympheaem) aa being 
more inunediately ai^ed to the SlmBcarpea, among THSaem^t 
By bia novel ayatem, ike affinitiea of different families of planta 
aie beat demonstrated by the form and mode of development of 
the OTuIeB« Aa tbia eharacter ia liable to be modified by many 
circamstaneea, it can never retam the importance there attached 
to it, because if it be employed asaprinifiry mark of distinction^ 
it ¥nll often lead to en'or ; but it is nevertheless of considerable 
Tahir as an accessor}^ feature, which has not hitliei'to been snfli- 
cientlv attrndrdto ; if, linwrvrr, wo roiiibi lie with tliiss its essential 
concomitant, the positKni -.md disti il)ution of the plncentary por- 
tions oi the component carpels of the ovary, the affinity in ques- 
tion ceases to be apparent. In his group <>f the El^ncnrpece, in 
which he includes the TrictisjmianeiE of Endhcher, the union of 
the component carpels constitnting the ovary is complete, and 
tiicir phiccutaiy niargsiiti all unite in a solid axis in the centre, 
the ovules being attached in collateral pairs, in each cell, upuu 
the middle of l£ia axile column. No similar structure exista in 
Sfyrneea. In the Styracmem^ aa I have explained^ the nnmerona 
fMrnleSy generally in three seriea, are aeated on a oentral abbreviated 
eoionm^ which has no direct connexion with the atyle^ with the 
rqdie ventral in the erect ovulea, auperior in the horiiontal onea^ 
and doraal in the lower row, as Prof. Agardh admits : but thia 
aeemingly deviating position of the raphe is merely the effect of 
their leanpination on their funicles, produced by mutual preaanra 
during growth ; for if each ovule be separately brought into one 
aimikr angle of radiation from the axia, the raphe in all of them 
will be seen in the same facial direction. As an example of the 
different mode of development in Elteocarpea, I will cite what I 
have obsen'ed in Aristoielia : the ovules, two in each rc 11, arc there 
.'ittaclu (I fTtl laterally a little below the summit of the axis; they 
art natin ally at first cupuliforin, as Prof. Agardh «ihows in tab. 21, 
^iL^ 7; and m the progress of thi ir jirrowth they probably become, 
as he says, mutually heterotropal, — that is, one growing upwards, 
the other downwards, with the raphe towards the axis in both 
cases. In ( oiitii mation of this, I have observed that, at the 
period of expansiua of the lluwer, the ovules, by the effect 
of pressure against the cavity of the cell, become twisted round 
upon their funicles, so as to appear superposed, — the left omle 
becoming superior, with ita singularly curved chalaaal ])oiat 
directed to tne dexter side, the right ovule becoming inferior^ 
with ita chalaaal point turned to the ainiater aide i and tfaoa relativa 

* Theor. SyH. Phmt. p.S69* 
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position is retained until they ripea into perfeet see^ I ha?e 
here spoken only of Amtotelia, where tlie ovules are unisenal, 
on which account, and on a mistaken notion of a (lifft rcnt dis- 
position of the stamens, Prof. Agardh makes this genus the type 
pf a group distinet from Elccocarpccp ; but in Tricuspidaria, one 
of his MUeocarpea, wlierc the ovules arc ])Uiriscrial as well as 
collateral, I find that they are all respectively heterotropal, — that 
is U) say, with the raphes, in the one longitudinal row facing those 
of the other row, all diverging horizontally from the axis. There 
js no analogy here, in cither case, with S/ijracrce. Moreover, 
the unguiculatc petals in ElaocarpecCy always more or less incised 
at their summit, the long basitixed anthers opening by bilabiate 
pores at their apex, the more numerous stamens inserted within 
a hollow hypogynous disk, upon the outside of which the petals 
are attached, the dissimilar deTclopment of the raphe in the seeds, 
and very different nature of the seminal tunics^ offer other cha< 
meters completely at variance with Sti/racinea. I will at some 
future period puhlish my analysis of the structures of AristoteHa, 
Tncngpidariay Dasynema, and some other genera of iXie- Elaocar^ 
pe(B, and will here only ohserve, respecting their seeds, that their 
aeminal tunics are analogous in their nature to those I have 
described in the Clusiacea and Ma^noUacea*^ ; their outer fleshy 
coatings bearing a simple raphe, is such as I have termed an aril* 
line^ resulting from the growth of the priminet> and quite free and 

* liim, Trsns. xzii. 81. . 

t I was at first led into error hi regard to the origin of this outer coat- 
ing, in op|io<^ition to the opinion of Dr. Asu Grny, wlio, 1 frniikly admit, is 
perfectly eorret't in assigning it to the growth of the priniino. I tlu ii 
considcictl it as originutiug from au expansion of the placculary siicutli, 
which, indeed, it really is; Dut I eonibunded this development, from not 
baving myself watched the actual mode of growth of the o^e, as explained 
in n subsequent article {huj, op. 3 ser. vol. i. p. .358) ; ray reasoning then 
would have been correct if the prevaihng theory of the inversion of tiic 
nuclens upon its centre, owin^ to the one-sided growth of the eoata of an 
anatropous ovule, as taught m all our elementary books, had not been 
quite falhieiotis, ns lam since convinced it is. I rnnnot hnv evcr, agree with 
•the dlstiuguished American Professor in ronsidi'ring tiiat ilie outer fleshy 
iuuie and the hard nut which it covers, iu the seed of Magnolia, are both 
derived from one common origin (see ante, note, p. 132). Admitting the 
correctness of the facts, as detailed by that learned botanist, relative to the 
progress of growth of the ovule of Magnolia f Linn. Proc. i. especially 
in regard to the period of the deposition of sclerogcn iu the tunic of the 
onde, in the mannor he relates, it appeais to me ftur more reasomdile to 
conclude that the tunic there described is oonniosed of two integuments 
(primine and secundiue) agglutinated together — tnc latter becoming soliili- 
fied subsef^uently, as he shows — than that we should infer, as he does, that 
sclerogen is thus copiously deposited ui)ou one half of the cellular tissues 
of the fleshy mesoderm, to constitute the nut, while the other half of the 
same tissue retains its Inx cellularity — thus forming two seminal coatings 
of very different nature out of a simple OTuUur integument (see the fcnmer 
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distinct from the hard gbell whicli has been callt cl the testa, and 
wl^ich is probably here developed from the hecuiidiiie, while the 
inner tegmen proceeds from the tercine. Prof. Agardh^ following 
Morthii and SndBcberi oonnden Jristotelia as the ^roe of a 
distanct faimly ; but I jdiaU be able to ahoir that it diffian little 
from Dricuspidaria, Valha, and Bl/Boearpui, and that ShoMa 
and Datynma resemble these in all essential features, if we 
except their want of jietals throngh abortion. I cannot therefore 
accord with his opinion concerning EkeoearjMB and StyraeetBj^ 
that '^gemmularam positio et formsy fiiiet«ia> gemmuLe paucR 
evoluto^ et forma embryonis, in utroque orcune fere eadem 
soul.'' Nor can I aj;iee with him concerning the latter family 
in saying, certe enim nee com MeliaceUj nice cum Olaemm 
qusedam affinitas/* 

The '^arne authority (/. c. 270) says nf the ovar>' of Btyrax 
(jfficiiinle, plusquaiu dimidia parte calyci aclnatum vidi." I find 
on till contrary, in its complete tiower, that tlie ovary is generally 
wholly biipcrior; sometimes, however, only a small portion of 
its cavity is below the line of junction of the calyx with the 
coidlla; a solid disk or torus nevertheless supports the ovary, 
and iiitLr[)o.scs Ijitueen it and tliL^ summit of the peduncle, the 
margin ui wiiich, adnate to the base of the calyx, sometimes rises 
a little above the line mentioned, but only in a trifling degree, 
wliich is a variable character in the same plant* 

Prof. Agardh, again, speaking of my definition of JSiymf, 
ntmik», "neeovaiiam Tidi soperne nniloenlare;, neopodoraemdo 
ciqp>iilatO| nfc in flore saltern pkoentam eenteakm. Now my 
own observi^ions upon dried specimens of S. offiemale are com- 
pletely at variance with the above citation : its ovary appears to 
me onmistakeably unilocular in the summii> as I have constantly 
found in Stngilia, Cyrta, and PamphiHa, The fact is confirmed 
by the definition of the genus in DeCandolle's * Prodromus' (viii. 
259)*; and it is so figured in Delessert's ' Xcones' (tab. 4d &43). 



note, p. 13:^). We Imvp rvitlence that such nn ft<fsuined action cannot 
have occurred, because, in snch ease, the vessels nf the raphe, instead of 
existing (as thev are seen) in the outer tieshy tmuc of the seed, ou^ht to 
bsve been founa imbedded in the inner bony shell, deposited, according to 
that hypothesis, upon the internal face of the priminc, where the vessels of 
the ra'pne arc nlwn}'s seen attached. T t)i(^ more confirmed in this 
opinion by the instance of Tricuspidanat vviuch oilers a strong cose of 
analogy. I hm found there, after the ovary baa somewbat advanced in 
growtn, s\il)SL'quent to the fall of the cotolw, that the |)rimine becomes 
thick and fleshy, and remains quite loose over the firm integument that 
subsequently becomes the nut, oeing perfectly free from it at all parts of 
its surface, except at its broatl chalazal extremity. 

* Phlf* A. DeCandolle states, in his generic character of Styrax {I, o.), 
solely on the nuthonty of Richard, cited as far back as H^U that the ovaiy 

Jinn, if Mag. N.HUt. Sen d. Vol. iii. 10 
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In regard to the next pointy although I may not have heen 
Bufficiently precise in stating that the ovnlea in the Stynuwem 
are borne upon cnp-ahaped podoapenna, I find there, what ia 
nearly equivalent, that they are ahnoat aeeaOe upon rugose 
prommenoea of thus plaoenta, whieh conceal their miarapylar er- 
tiemity, — the nq[>hct| aa above shown, being next the aada in the 
upper seriea: ^eae prominenoca, whether considered aa portiona 
jof the p]aoenta» or aa bdtmging to the fiinicles, are piectaely 
analogona to the pfotoheiancea he has sho^vn to exist in nume>i 
zona other cases, where he calls them ^'telse conductrices^' — 
as in Calla, tab. 2. fig. 10; Arctostaphyhs, tab. 9. figs. 15 & 
16; Chtytia, tab. 15. fig. 16; Hebetistreitia, tab. 17. fig. 11 ; 
Hedera, tab. 20. fig. 2 ; Ej-ijius, tab. 28. fi-s. 1 2 ; and, finally, 
he shows these very proiniuences m *Sti/raj: officinale, tab. 21. 
fig. 13, which ho defines tlius : " sremmulas in placenta lobosa 
magna inter iobos mserta.'' The central placentation attached 
to the short incomplete di^'sepiraents cannot be doubted, follow- 
ing as a necessary consequence of the structure above demon- 
strated. 

Prof. Agardh (/. c. tab. 22. figs. 1(5 & 17) confii'ms my obser* 
vations upon the direction of the oviilea in Halesia tetrapterai 
he also repeats what I have said, that in the ripe seed the 
chalawd eitremity ia either auperior or inferior, aeoording to 
whether an ereet or pendent owe haa heen fertiliaed; hut hie 
view of the atmcture of the ovary, that the ezpanabn of the 
pkoenta dividea ita apace into auperior and inferior eeUa, ia not 
borne oat by the fecia aa they appear to me. He says alao, ve» 
garding the ovalea, ''raphe et in adscendente et in penduhi ex* 
trorsa to me, on the contrary, thia aeemed in bo4n inataneea 
directed towards the axia of the ovary, or, perhaps, aomewhat 
lateral to it, and in either case therefore intrcvae : in thia respect 
they appear to difier from those of the SiyracmBm, being thus 
heterotropous, while in the latter tribe, if wc regard the fact of 
thrir rosnpination, they are all isotropons. The position T have 
assigned to the r;i])he in Halesia is moreover proved by its 
direction in the ripe seed, where it is always turned away from 
the wall of the nut, and facing the centre of its open space ; and 
this is constantly the same, whether the chalaza be superior or 
inferior in regard to the apex of the fruit. 



at its base m adnate to the calyx. Richard prohahly had oonfouiHled tlie 
flower of Haksia, which ia hardly distiuguitihable from that ol i:>li^r(u:, ex* 
ccpting the diteieDee in qnestUm* 
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XVill. — Correction of an Important Brror affecting the dau^ 
cation of ike Fttttadd». By Alfred A. Walulcb, 

A VERY beautiful section of the Parrot tribe inhabits the Mo- 
luccaa^ New Guinea, Australia, and the Taciiic Islands, distin- 
gttiihed by the peculiar ttructure of the tongue, which has the 
wpjpmncoot of h«mf eo>vered with a bniih. This is not, hows^ 
m&, fonnad by hain, bat by ppills ot fibres, whidi rise m 
longitiidbwl ivwa en aaob side of taa upper suvlaoe of tba ton^e^ 
and era be opened or expanded on eacn sida of the nediaii hna^ 
or dep re ss e d m sneh a manner as to be burdly perceptible. Tha 
birds possessing this stmetnrc form the snbfiunily of the Tri^ 
ekogiioitmm or ^'famsh-tongued FailoqitBtoi" and are of small 
or moderate size, of elegant forms, and omamoited with tba 
most brilliant colours — erimsoi!, with bfaiej purple, and blaek, or 
with groen and yellow. 

I first bccamp arquainted with these birds, so as to examine 
their periiliarities, in the Arn IslaDfl^, where species of THeho- 
ffiosms and Chaimpstlta are found, and afterwards in Amboyna, 
where the Krh9 rubra ia abundant. It was there that I was struck 
by the reniarkabie similarity in form, structure of the bill and 
i&tty and texture of the plumage, existing; between these and the 
Lories, several species of which, of the genus JJomicella of ^\'ai2;ler 
(namely, Psittacus domicella, P, lory, and P. aarrulua of Lin» 
nseus)^ are commonly domesticated in the Moluccas. But the 
ehanaster of the genua DumieeUa is to hm a smootb^ aimple 
tongue ; and on that aeeonnt theae Urdsy and aome oHiera of tbe 
geneca Bckchu and Pdttaeodii, have been formed into tbe anb* 
fionily Lorinue or " trae Loriea/' 

It waa noty however, till I reaebed Oiblo and NewGninea that 
I had an opportmuty of enmining any of the abos enamed spo* 
cies, when what was my surprise to find that both in theD.^afw 
rula, Wagl., of Qilo\o, and in the D. lory, WagL, of New Qnmea, 
the tongue has precisely the same structure at ta Trichoglossus imif 
£o8 ! At first I could hardly credit my senses ; for both species 
arc common alive in Europe. Wagler says of both, " multas vivas 
vidi and also that he has dissected X>. yarrula ; yet he says of 
the genus, "lingua simplex, glabra," and of the species, "lingua 
integra.'^ It was only after examining some dozens of specimens, 
including two or three that had died in captivity, that I became 
convinccMi that the tongue was universally papillate or brush- 
tipped. 

This discovery cleared up a great diificulty— that of the ab-» 
solutii iJeutity in the external form and structure of the Lories 
and some of the TriphoglossintB, while they were supposed to 
belong in- reaKty to distinct groups ; lioir an esaentisl atnutund 

10* 
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difference never exists in animals without making itself visible 
in external eharaeters, however occasionally masked nndor a 
superficial resemblance of form or colour. No character^ however^ 
can be given by which^ from skins alone^ an Eos can be dtstiti- 
guished from a Domcella, whence much confusion has arisen in 
locating tbe species of these groaps; and as the internal or struc- 
tural difference hitherto relied on to separate them does not 
exist; tliey must be united in one genus, which had better be 
that of EoSf — first, because that has been correctly characterised 
and is generally accepted ; and secondly, because not only ave 
JLorius and Domicella synonyms, but are both further objec- 
tionable as being founded on old spceifie names, so that wc mn<?t 
either say Lorius lory or Domicella domiceUa, or alter the speci:&c 
name first given to these birds. 

The Tnchuylossin^e will now tuiia a well-merked and highly 
natural grouj), cliaracterized by a peculiar coiniuebocd form of 
bill, compact irlossy plumage, a brush-tipped tongue, graceful 
forms, uad active habits. They may be called in English, Lories, 
. — a name by which many of the spccicb aie known both in Europe 
and in the Indian Archipelago. The genera Eclectus and Psit- 
iaeodis, called here red and green Cockatoos (for even tiie natives 
see they have no resemblance to the ''Lories'^, having smooth 
tongues, need be no longer separated from the true FarrotSj with 
which they agree in all essential points of structure and habits^ 
while th^ differ altogether from the species with which they were 
before so nnnaturaUy associated. Meketus, indeed, is very like 
some Lories in colour ; but this is a superficitd resemblance only^ 
the structure of the bill and of the plumage, as well as the general 
form and habits, being altogether different. 

Having discovered in New Guinea another species of Charmo- 
Sfjna, much smaller than C. papuep^i^, I am enabled to deter- 
mine with certamty the claims of that genus to a place aTnong 
the lyichofflossintp. This subfamily will now include nearly all 
the brilliantly coloured PsUiacidte oi the Indian Archipelago, 
forming a group ot biids alike interesting from their singular 
structure and their extreme beauty. 



BlfiUOORAPHICAL NOTICE. 

The Natural Ilistory of the Tineina, By 11. T. Stainton, assisted 
by Prof. Zbllkr, J. W. Douglas and Flof. Frby. Vol. lit. 
8vo. London^ Tan Yoorsti 1858. 

Wk have already called attention to the appeannce of the first two 
Tolmnes of this important work on the Natural History of the smaller 
Lepidoptera ; and the third volume, which has lately been publilhed, 
fully maintains the v^utation ao^nired by its piedeeeBSors* 



Digitized by Google 



Btblwyraphical Notice. 



149 



la our notiee i>f the fint Tolmne we described tlie general plan of 
the work, and indicated wbat we regarded as defeeta in the mode in 

which this was carried out, 80 that, as no ehjmffe has been made in 
these respect?, wc may paf?s fit once to the conndermtion of the con- 
tents of the vohinic now before 

The twenty-four species of minute Moths now selected by Mr, 
Staintou for illustration belong to two very nearly allied genera-— 

RaMHa and TUekifia, Of the former, there are, aooordin^ to 
oar anthor, aerentj-two spedee ilna^ deaeribed, of which thirty- 
Kren have been detected m Britain* They are for the most part lesa 
brilliant in their coloaring than the charming little moths of the 
genus LithocoUetiSy whose naturRl history was g^ven in Mr. Stainton's 
last volume ; but manvof them uevt rtht less exhibit a delicacy in their 
markings which renders them beautit ul objects, and a few arc adorned 
with metallic tints. Like all the species hitherto described and figured 
in the preaent work, they are leaf-minera in their Ima aCate ; and they 
appear, aingnlarly enongh, to confine their attacks principally to the 
Grasses and the nearly*iilied Cyperaceee, only two species being at 
present known to feed on a plant belonghigtn nnother natural order, 
the Lurvla pilosa. The F^nir l;iw would appear to prevail in warmer 
climates, a species ha\ing been reared from the bamboo in Calcuttn. 
The larvce sometimes only attack the parenchyma of the leaves, but 
in other cases they carry their mines aown into the stem, and there 
ia n considerable Tariety in the form and appearance of the mines. 
Many of the species produce two broods in the coarse of the year; 
and all of them appear to pass through the winter in the larva state, 
— 5ornc being nearly fidl-fed at that season, whilst others have but 
recently emerged from the egg. With the exception of one of the 
species which feeds on the Luzula, all the larv:e cpiit their mines 
when about to undergo their chanee to the pupa sLate ; and the pupa 
is usually attached to the stems of the grasses and sedges, with only 
a silken oelt round its middle. 

The second genus treated of in thiSTolume, TtschertOy only includes 
five species, of which three hare been ascertained to be British, so 
that the single plate with its accompanvin2' letter-press, whieh is here 
devoted to these insects, exhausts the natuial In tory of the known 
indigenous species of this genus. In their characters they closely 
resemble the Elachieta ; but then iiubits present some differences. 
They are alao leaf-miners, bat axe not confined within such narrow 
limita in their choice of food as thar near allies just noticed ; for, of 
the five known species, three inhabit trees and shrubs of the order 
Rosacea, whilst the other two form their mines in the leaves of that 
perfect world of injects, the oak. The mines of the larvnc are de- 
scribed as being alwavs close to the upper surlaee of the leaf and 
beautifnlly lined with white silk; the larvte — taking pride, Hke 
good houseketucra, in the cleanliness of their dwellingeh— are nar- 
ticdarly carefm to aUow no grain of dirt to defile the purity of their 
delieate carpets ; with this view they make a little slit in the upper 
or lower surfiloe of the leaf, and through this eject their excrement. 
Unlike the JSMdtia, the insect nndei^ its farther metamorphosis 
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wiiliin the mine, thd nlken Carpet of which Bares it the trouble of 
makiug auy cocoon. 

LOw ke pndeeeMon^ the Tolumenoir under eoneidention eontelat 
elg^t ooloured plates, the figures on which have been beeutifnllf 
drawn and engraved on copper hj Mr. £. W. Bobinaon. They in- 
clude representations of the larvse and their mines, of the perfect 
in?pcti3, and in some cases of the pnprc ; and the exectifioit of these 
plates leaves little or nothing to be desired. In rorii lusiou we can- 
not but cordially recommend Mr. Stainton's buuk tu liie attention 
of our entomological readers^ as, notwithstanding the great bulk to 
which it mnat attain if it is ever to furmsh anjtmng U£b a complete 
Natural History of the Tineina upon its present Bcale^ its cheapness 
ii such ns to ])lace it within the reach of every one^ and ite intrinaio 
merits undoubtedly entitle it to an extended patronage* 



PBOCBEDINGS OF LEABNED SOCIETIES. 

ZOOLOOICAIi aOCIBTT. 

Juiie 8, 1858.— John Gould, Esq., F.R.S,, V.P., in the Chair. 

NOTB ON TBB EOGS OF TRB PeiQATB BlKD AND OrOCODILB 

OF Jamaica. By £. CAYBMrnsa Tatloe, M.A. 

^ The eggs of the FHgate Bird {Fregata aquila), which I now ex- 
hibit, were taken hf my brother^ Mr. J. C. Taylor, on the 1st of 
JaiiTifiry 185S, at Fonsor?i Bay, on the Pacific coast of the Republic of 
Honduras. Tliey are of a pure white colour^ and measure 2^ inchea 
in length by If in breadth. 

Although the species of Freyata are not as yet very accurately 
detemtinea, it is believed that the same species (Fregata aquila) is 
found on both the Faeific and Atlantic shores of Central America. 

The ^gs of the CrocodUe of Jamaica (Crocodilus aculwt) were 
also obtttned by my brother eariT in the preeent year, on dutialand. 
Thej present the elongated oval form pccoliar to the Crooodiliana. 
Thej are of a shining while colour, and measnre 3| inchea in length • 
bjr 2 inchci in breadth. 

On CHARADELLui Ai\D LlCUKNfcLLA, NBW FORMS OF PoLYZOA 

FBOM Australia. By Dr. J. £. Gray. 

The first of these corals i« lunrly allied to the genus Amathia — 
indeed some naturalists may be mcluied to reirard it only as a section 
of that genus; but as it presents a dilieient mode of growth and 
habit, I think it is desirable that it should be distinguished by a 
distinctive name. 

I may premise that the name of the larger eroup to which it be* 
loqgi is the aulitject of a Foiy nnpleaaant (Ufcnaaion. Lamonimiz and 
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Lunarek both pubUshed the g^nus in the year 1818 mtder two dif* 

ferent names, the first calling it Amathia and the second SeriaUa, 
The same thing oooura with soaajr other genera eatabliahed in the 
same works. 

There can be nu duubt that these authors studied their subject, 
and found out what they considered natural groups, and named them, 
independentljr. Lamouroux presented his memohr on the snbject to 
the Institate in 1810, and Lamarck was named one of ^e Commis- 
sioners to report on hk paper ; so that he had the opportunity of 
knowing what Lamouroux had done two years before the publication 
of liis n\Tn work ; find thi«i has given rise to Lamarck being charged 
with pirating tlic labuuis nf Lanionronx. 

But I thinii any uuc wiiu has kuowii anything of the character of 
Lamarck must eoniider such a charge as groundless ; and I merely 
cite this as an inatanoe of the veiy mipleaaant position in wl^ a 
natoialist is plaeed by being called upon to examine and adiudicate 
on an unpublished pnier of another anthor engiged on the same 
branch of study; — and an opinion by one not «n engaged is generally 
Vi-nr-c than useless. 1 consider this one ol' llic s^reat objections to 
the system of reference which is so commouiy adopted in this 
country, I' rauce, aud America. 

In France and America tbcy do their best to obviate the evil by 
making the names of the referees public, and requiring them to send 
in a written report, while here the referee is oflen only known to 
the officers of toe society. Neither system obyiates the evil which 
laid Lnmftrck open to tbe iniploasftnt, nnd, T believPj ungrounded 
charge which ha^ beeu brought against liiin, and wiiich may be made 
again^jt any scientific man who is called upon to read the MS. com- 
munication of anotlier labourer in the same field of study. 

Laaiooronz named one of the species of Jmaikta, eomutOt 
becanse the end of the stem bcjond the cluster of cells is produced 
into two setaceous filaments or tags. If these tags are examined^ it 
will be ft^vnd that the cells are gradually developed upon them, and 
they are only the commencements of tlie next articulations which are 
to bear the cells. They are to be observed, more or less developed, 
on all the species I have examined ; aud wiien the stem is simple, as 
in A, lendiyera, there is a smgle tag ; and when the coral is repeatedly 
forked, then there are two t^ at the end of the kat odl4ieiunns| ai ' 
tienlation, as is also the case in A* iendigerat where a brandi is 
going to be formed, ht ih» gewis now noticed, as the btancfaea 
aiise in three;, it has three such tsgs. 



GHaBABBLLa* 

Polypidom tiee-Uke^ branched ; stem formed of nnmeroiis tabes, 
oonstitotilig at the base an expanded mass of tubes ; branches many, 
pinnate or bipinnate, formed of numerous articolations, each articn- 
hrtiffit throwing off, at its point of junction, two opposite branches 
formed of n s!np:le joint, each joint furnished on its upper edge with 
a secies of smaU lubet^uai tubular polype-ceUs* 
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I. ChARADXLLA TRIFIDA. 

Pale brown $ the branches furnished at the end with trifid tagB, 
being the commencements of the branches in prooeSB of formation. 
}Jab, Australia, Portland (Mrs, Maceloud), 
The coral forms a bush 8 or 10 inches high. 

The genus Amathia of Lamouroux and Serialia of Lamarck con- 
stitutes a yery natural group, which may be divided into the following 
genera or subgenera : — 

CtU9 iimple, in a $iraiffhi tbuUr on IhejomU. 
I. Amathia. 

Coral creeping ; stems rarely forked ; joints filiform, the upper 
half covered wiiii one or two series of cells, terminal joint or tag 
ahnple or rarely bifid. 

1. Amathia lbndigsba. 

2. Amatuella. 

Coral arborescent, erect, repeatedly forked ; joints «^}mrt, ratlicr 
incurved, covered with one or two series of cells terminal joints or 
tags bifid. 

* CelU in two terieg. 

1. Am athella bi8BRIAI«I8j Kraoss. 
Hob, S. Africa. 

CeUa in cne cow^preuBd 9mei, 

2. Amatuella uniserialis. 

3. Chakadxlla. 

Coral arboreecenty erect, repeatedly trifid ; joints moderate, rather 
incurred, upper side corned with one oi^ two series of cells ; ter- 
minal joint or tag trifid. 

C. TRIVIDA. 

Hah, Australia. 

II. CWfo wm^t dugpoaed tpiraUi/ on the ariiimtaiionsm Cwnd 

ariareteenit forked, 

4. Serialia. 

Coral arborescent, forked ; articulatioti elonr ate, naked at the tail, 
cell-bearing above, subspiral ; terminal joint bilxd. 

]. Serialia coNvoLUTA. 
Hob, Van Diemen'a Land. 

5. Spiralia. 

Coral arborescent, forked i articulations short, covered mtk 
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cimrM celU formbg together » dmtIj oontinuoQi spinil genes of 
ceDs <m tbe Btem ; tags mdistmet. 

1. Sfiralia spiralis. 

2. SPIRAX.IA.trNISPIRAI.I8. 

8, umtpinOis^ HoldawoTtb, MSS. 

III. CeU$ mth an ehnffated homy proceti on each tide, and 
dupoud tfiiraUy an, tike arUeuiaiumt, 

6. CORNALIA. 

Coral arborescent, forked ; articulation elongate, upper end with 
a cruwded spiral series of cells, each armed with au elongated hornjr 

process on the side. 

1. Corn ALIA AuSTRALASIiS. 

Sab, Van DiemeR'a Land. 

In 1R50 Mr. Francis Brent sent me a Coralloid from Western 
Australia, which is cxceediufrly peculiar in iis ehuracter; for though 
it is eyidently allied to I' lmira, it is so unlike, both in substance and 
appearance, any that I have before seen, that I feel assured it must 
form a dlatinet genua. 

The specimen is not in as good a state as I could wish, I therefore 
placed it on one side for a time in hope that I might procure other 
examples thnt rnijrht more completely illnstrate it« structure ; but aa 
they have not occurred^ 1 am now induced to bring it before the 
Society. 

It may be thus described 

LiCHENXLLA. 

Coral frondose, erect, branched, hard, calcareous, and brittle ; the 
atema and branches are coutcx on one side, and flat or rather con« 

cave on the other ; the stem is broad and flat j the brRnches arc nar- 
row, with a more or less expanded thinner margin, which is dilated 
at the tip into broad foliaceous expansions, which are sometimes pro- 
liferous, giving out at the top a thin branch bearing an expanded 
tip. 

The CQBcare enrfaoe of the stem and branches are marked with 
the remains of aqnaiiah cells. The expanded ends of the branches 

are sometimes smooth on both sides ; but generally they are marked 
externally with lonoritudiiial grooves, and on the upper side fur- 
nished with ioiigitudmai series of thin, rather calcareous, cells, %vhich 
are each provided with a regularly circumscribed roundish mouth 
closed by a thin membrane marked with a central longitudincd de- 
preaaioD. Th» smooth anrface of die coral under the microacope 
exhilnta doaed tranarerse punctated tindnlated cross lines. 
This cor^ haa mveh more the appearance of a lAchen than of a 
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I. XilCHBNBLLA BrSMTII. 

Sab. W. Austniia (F.Breni, Agf.« 1850). 

The coralloid is so Teiy like the calctveous Alga UAmed Ma9ifh 

phora Lamourouxii by Becaisne, from the same locality, that I am in 
doubt if it should be regarded as distinct from it. It differs from 
the usual specimens of that Alga in the lenf-Uke expansions bdng 
covered with cells on the upper surface, and longitudinally grooved on 
the under surface, the grooves forming the ridge between the cells on 
the upper side, while in the Alga both sides of the leaf^ expansions 
are smooth like Pa»oma, I mus^ howerer, at the same time own that 
one or two of the expannons at die top of one or two of the branches 
are smooth like the Alga* 

Can it be a specimen of Mastophora Lamourouxii in which the 
form of the leaves is chanDrcrl hy a j)nrn«itical coral, which causes 
the leaves to be radiateiy grooved longitudinally ? 

Jnly 13, 1858.— Dr. Gray, F.R.S., V.P., in the Chair« 

On the Vespertilio suillus of Temminck, thk tvpi; of 

THB GENERA MURINA (UrAI) AND OCYPJ:.TJ!:S (L^SijUN). 

By Robert P. Tomsk. 

Contemporaneously with the ndoption of Kerivoula as a new 
genus. Dr. Gray gave the nanu' ot Murina* to the species which 
Temminck bad long before described under the name of Vespertilio 
suillus. During the same year, M. Lesson bestowed on it the generic 
appellation of Ocypetn f . 

The departure in some of its external characters from the more 
ordinary species of Vespertilio was notioed by the original describer ; 
but as his genns Vespertilio was a very comprehensive one, no 
geiK ric separation was attempted. At a later date, but before the 
apjjearance of the names proposed by Dr. Gray and M, Lesson, 
Count Keyserling and Prul. Blasius, in the arrangement of the Ves- 
ftrtUiMdia appended to llieir paper on European Bats publish^ 
m the fifth Tolnme of Wiegmann's Arehiv, haa placed this species 
hj itself^ immediately following their second group of the genns 
respertilio, as an aberrant form, but without any name. 

Dr. Gray and M. Lesson, as almve noticed, have innde it the type 
of a new genus, for which each has advanced ;i natii ■ ; but the ap- 
pearance of these names in one year, renders it, dilhcult to ascertain 
which claims the priority — supposing that a name is reoimed, which 
is by no means certain* As the name imposed by Dr» Gray has the 
advantMe over that given by M. Lesson, of having an aocompanylug 
generic description, I should choose, if a name be required* to give 
it the preference, beHeving that the practice of making new genera 
by the mere alteration of a name, done in some instances in antici- 
pation of the investigations of otheri^ or on the mere chance of its 

* Ann. and Mag. Nat. Hist, vol.x. (1842Vp^2S8. 
t Noav.Tab.sls.A]uiii.p.30(1842). 
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tnfaliig out to be a genus, and iritboot perliAiHi ever Hving seen tlie 
ipeeiei, k e habit twU eemiot be too eeiefiillj avoMed bj the tnifh- 
eeeUng inrestigator. 

At one time I was mnch dispoeed to adopt one of these names for 
the species under view ; hut a more intimate examination mmh me 
pause. T found that the external peculiarities on which tiie genus 
was {'ouiided were not isupported by such characters in the cranium 
a:) 1 <it:emed essential to generic independence. But at the same 
tim% as I have been able to examine a limited number only of ape- 
^iMna, and all of them in the atate of skin, I acateely hold myself 
qualified to determine this point with certdnty, and therefore shall 
content myself with gl^'ing what t hoUcve will be found a more com- 
plete description than ha? yet appeared, and with pointing out "onie 
affinities with other species, which have been overlooked, — beiievnig 
that this species, like many others, is one of those that are ever and 
anon appearing, to warn the scientific zoologist that while he con* 
strocts g^nerie and other dtrlaioiis, and espuida or eontraeta them 
here or there, moulding them to what he thinks they should he, 
nature, working to her inscrutable ends, presents such an infinito 
vnrictvof forms, a?, in their numberless and complicated affinitist^ to 
battle mid perplex the most determiiK d systeniatist. 

In proceeding to give the characters of this species, I ghnll first 
give those which may be Bupposed to be of generic or subgeneric 
▼alne^ followed by^ a list of synonyms, and these acainby the notlee 
of aneh pecollaritiea as appear purely specific. This |>aper will, by 
thia amazement, take the form of the other monographs which I 
haife eommnnicated to the Society. 

The top of the head is but very little elevated above the facial line, 
just as in the group contuniug the reipertiUo fonnosuSf V. emar- 
ginatus, F. rt{fO'nictus, and V, Fearsonii; and the muzzle isjpro* 
dnced in about the same degree as in V.fwmomt* It has also about 

the sanv vertical thickness in relation to its breadth as in that spe- 
ciea* Tiie month and the end of the nose are also pretty mndi as 

in the examples of tliat 2;'ronp ; hut the nostrils hnvo their margins so 
much ])r()dnced as to Imve the ;ii){»t'arance of two tubular excrescenc<s, 
which, however, dilYer from tlu' -jnne parts in tlu* Chinese examples 
of V. /ormolus (with which ouly i have compared iL^ iu degree ra- 

ther dian in aetoal difference of fomu The eara are rather large 
for the size of the anunal, and are of a roundish otsI form, with a 
VSgular outline, and without a trace of external basal lobe. In this 
respect they differ from those of the group above alluded to ; but 
in the form of the tra^riis there is but a slight difference. It is 
straight, narrow, and pomted, but not so long ; nor is the tip so . 
acute. 

The organs of flight are rather broad in relation to their length, 
and are furnished with a long and strong thumb baring a very short 
basal phalange enclosed in a narrow piece of membrane extending 
from its joint along the upper surftoe of the index finger. Its se- 
cond phalange ia lon|^ as in F.firm nu, F. aaiai ys w aft ii^ The 
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wing-membraneB are said to exteud the whole length of the foot, 
quite to the claws, which they certainly do in the specimen in tlie 
British Museum ; l>nt in a specimen in my own collection they do 
not reacli to the claws. ; acarcely furtlier tiiau to the middle of the 
toes *. This I have been able to ascertain by softening the speci- 
men ; but one in spirit is required to determine this point witk so* 
cnracj. llie feet themselves are rather long, and the toea are two- 
thirds of their entire length. 

The tail is a little longer in relation to the size of the nnimal than 
it is in the species of tlie c^ronp with which I hnve found it most 
nearly allied, i. e, the group containing the belbre-instauced species, 
V. formosuSf &c. 

All the membranes are somewhat translucent ; those of the wing^ 
are rather distinctly Teined % and near to the sides of the body and 
legs they are marked with dotted lines, as is also conspicuously the 
case with the interfemoral membrane. The ears are fiantly marked 
with small dots, hut not nearly so much so as in Kerivoula. 

Tlie fur of the head extends iiT!intrrnij)trfl1v to near the end of tlic 
nose, in precisely the same maimer as it does m V. emur</tnatus ; and 
tiicre is u similar nuked space around the eye. All the upper sur- 
face of the interfemoral membrane is hairy, as is also the upper surface 
of the wing^membranes near to the body ; bat everywhere else the 
membranes are naked. On the back the for is triooloored ; on the 
under parts it is bicoloured. 

In general form the cranium very Tnuch resembles that of 7^. 
emarf/inatus ; and in form nnd relative proportion the teeth are also 
similar, but differ in numberin g: one moi c premolar in the upper jaw, 
and one less in the lower. Tlieii' immber may be thus biated : 

Inc. ^$ Can. Prem. Mol. 

Those of the upper jaw are arranged in two straight Unes, which are 
nearly parallel ; and across the front opening of these the incisors 
are piaoed in pairs, of nearl;^ uniform siae, dose together, with a very 
moderate interval on each side between them and the canines, and a 
moderate central opening. They are simple in form, with their cutting 
cdpes somewhat flattened. Tlie canines are short and stout, somewhat 
coni( ril, without accessory cusp or point, and with a feebly developed 
ciiu/ulum inside the tooth. Following these are two premolars, short 
and stout, and somewhat pyramidal in form, without internal lobe 
or projection. The followmg two molars are of the form so common 
in all the FeipertUmttidai out they, like all the other teeth, have 
tbeir cusps less acute than is usual, and the inner ones rather less 
extended towards the central part of the palate. The last molar is 
of small size, and transvcr«;e in fonn. 

In the lower jaw the teeth are, as may be inferred from those in 
the upper, arranged in two straight lines, a Uttle narrower in front 
than behind. The incisors are of the ordinary form, and trilobed ; 

* ThI's S'jtocinirn one I purchase<1 with other lDdiaii]niinBUib,wUeh fbiBied 
part ol the coUectioa inade by Capt. Boju 
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but the canioes are very short and rather stout, aud arc furnished 
with an olytime lobe on their inner sarfiusei enfficiently proomieat to 
occupy a space equal in breadth to the two onter inoison on each 
side, behiad and above which it maj be seen when looking at the 
jaw in front. The same peculiarity occurs, but in a less degree, in 
the canines of the common Noctule Bat. The two next teeth nrc 
triangularly pyramidal iu form, short and blunt, with faint indica- 
tions of inner accessory cusps. Following these are the three true 
molars, recj^uirmg only to be noticed as having their cusps less acute 
than IB usual. 

V. suillust Temm. Mon. ii. p. 224. pi. 56. f. 4, 5, 6, 1835-41 ; 
Wagn. Supp. Sehreib. Suugth. i. p. 512, 1840; Keys, et Bhu. 
^em. AraiiT, Ti. p. 2, 1840. 

murina 9uillus, Gray, Ann. & Mag. Nat. Hist. toI. 10. no. 65. 
p. 258, 1S42 I Zool. Voy. Samar, no. 5. p. 9, 1849 ; Gervais, Vor. 
Castclnau, Mamm. p. 78« 1855 ; Honf. Proc. Zool. Soc. pt. 24. 
p. 394, 1856. 

Ocypeies suilla. Less. Nouv. Tab. Kcgne Anim. p. 30, 1842. 
Noctulinia lasyura, Hodgs. Journ. A. S. Bengal, no. 182. p. 896, 
1847. 

On all the upper parts, with the exception of the interfemoral 
membrane, the fur is triooloured, brown at the base, succeeded by 
psle mfouB, and with the ends of the hairs of a brighter and deeper 
tmt of the same colour ; and in the specimen in the British Museum 

the extreme tips are a little paler, giving an indication of a fonrtli 
colour. The hair on the interfemoral membrane is of a uniform 
light brownish-rufous colour. Beneath it is bicoloured, dark brown 
at the base, with its terminal third brownish cream-colour, but 
rufoos on the humeral re|;ifm. The spedmen in the British Museum 
(meluded in Br. Gmy's Catalogue) has the fur much more distinctly 
marked with the di&rent tints than the one in my own collection, 
in which they are very faint. The specimen in the Museum of the 
Hon. East India Company, collected by Mr. Hodgson in Nepal, and 
forwarded with the name of Xorhdinia lasyura attached, has the 
colours well-marked. This, Witli the one in the National Collection, 
is decidedly smaller than the one in my own collection. M. Tem- 
minck*s specimen would seem to be smaller than other ; but I can- 
not find any other disparity, excepting that of size, sufficiently 
marked to establish the existence of a second species. Probably the 
smaller island example, from which M. Temmmck took his descrip- 
tion, may hold the same relation to those from the continent of India, 
which the smaller specimen of F. Pearsonii from Amboyna does to 
those collected by Dr. Pearaou at Darjeeiing, of which I have spoken 
in a previous communication. 

In the following Table the dimensions of column No. 1 are those 
of the specimen in the British Museum ; those of No. 2 arc from the 
one in my own coUection (collected by Off t. Boys); No«d from 
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Teomiiiiek'f deicmtloii, but reduced to English rtmam % and Ko. 4 
from Mr. Hodgion • daicnptioii of Noctulinia lagyura, A gpeeimen 
bearing the ktte?r name having been forwarrlcd by that genUeman to 
Br. Horsfield, hfti enabled me to identify it witk th» F. mdUuM of 
M. Xemminck. 
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Hah, JaTa, Sumatra, and the continent of India. 

Although Mr. Hodgson has fonvarded an unquestionable example 
of this species undrr tliciinmc ot Xoctitlhiin h»ififra, yet the dimen- 
sions which arc apjx ndcd to his description are more nearly those of 
F. Pearsonii. It (^uite possible that the two may have been con- 
founded. 

Baring the eiammation of this smgiilar species, its affinities with 
the group consistiog of V.formosus^ V, emart/inatus, F*. ntfdhpictui^ 
and F. Pearsonii became sufficiently manifest. The general form 

of the head and face, of the tragus, of the organs of flight and the 
members of sunport, tho quality and distribution of the fur, but, 
more than all, the general < ( iilbrmation of the cranium and the short- 
ness of the teeth, are points of essential resemblance, — whilst the 
differences are, with the exception of that in the number of the pre- 
tnolan, purely external. So external are they, that a neat httid» 
with the assistance of a pair of scissors and a sharp knife, might 
speedily, with Tcry slight alteration, remove all the external peculiari* 
ties of Mitrina. If a very smnl! pioeo were scooped out of the outer 
Tiim uiii (if the car, it would resemble I hat of r^. Pearsonii ; if the 
piuiiiuient rim of the nostril were rcdurrd h little, the nose aiul face 
would precisely resemble the same parts iu F,/ormosus ; and if a 
mere scrap of membrane were taken ^m the margin of the wing 
near to the toes, redndng it to the base of the latter, the change 
would he complete. 

The more important difference therefore consists in the presence 
of an additional premolar in the lower jaw, and the absence of oms. 
in the upper jaw. 



Mr. W. n. Flower exhibited a flying fish (Exocetus volitam), 
which was attached a specimea of J^enellmi BUrimUHi 
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SdMr^ Nat Bkt. de« Onut^)^Leoimp€9mm MImmrilUi of 
Lefuenr. The latter wai inchM long ; the head and thiee Horn* 
like processes weie buried in the mnaemar mass on the ii{^t aide of 
the spinal column of the fish, and the nrhole of the eipoaad jiaii 
gaye lodgment to a colony of little Cirripods — Conchoderma virffata, 
Spengler, sp. (Darwin's AlonnL,Ma|ili of ( in ipedta) ; these were of 
Tarious sizes, the iargest ineasurin^^ i) liurs in lt^n!>th. 

When first caught tiiey were ail livuiij;, aud beiug placed iu a ba^iin 
ef ie»>wiater« eihwited betulifiiUy the ehMfieteristie motions of the 
cirri; while e cirealetioii waa aleo obaerred in the Lemeed. 

The specimen was taken in the Atlantic Ocean, about 5^ 17* south 
latitude, and brought home by Mr* Walter Griapi Sorgeon to the 
< Monexeh,' £ast &diainan. 

MISCELLANEOUS. 

On Eieetvs veitidlkiay mtk a KoHee qf iU different Form of 
Ormfih, By B. W. H. Holbsworth, P.L.8., F.Z.8. Ae. 

The fact that but little atteiiLiou has been givcu to a rcnmrkahle 
variety of growth in Electra verticillata must be my apulugy ior 
bringing before this Society an animal that was first noticed more 
than seventT yean ago. EUis described this species in 1786« under 
the name of '*Flmtra verticillata" or the " Basket-work Sea Mat,'* 
from a specimen that he received from the Mediterranean ; and he was 
followed hy other nfitnmlist?, whorctaine<1 tho sninc title for it. In 
1824 Laiii(j\ii()iix's translated work 'Corallma' was published in 
England, tVoin which it n[ip( ars that, observing the branched polv- 
pidoms aud vcrticillate uiraugcmeat of the cells in this species, he 
proposed a genus for its reception under tiie name ot EUeira ; and 
in this he was supported by many subsequent writers, mdnding 
Bisso, Cuvier, and Blainville, — the last-mentioned anthor, however. 
Stating that JElectra could hardly be separated from Fiustra. 

Its true position appears to he close to Membranipora, hut distinct 
from it on account of the regular transversely lincRi- arranp:p!nent 
of the cells under all its varieties of growth ; tliia will t ;>|H ( ially 
distinguish it from Fluetra, and in a less degree from Membruuipora, 
where the quincnncial disposition of the oeUs is not soniuformhrolK 
served, and thehr arrangement is more frequently irregular* I am 
inclined to consider Lamouroux*8 riew of the case correct, and shall 
tibercfore retain the name that he proposed for the genus. 

Several naturalists have mentioned the occasional growth of 
Electra in subcompressed linear fronds ; but the only published 
figures of the species that I know — those of Ellis, LamouroiLx, and 
Buiinville — are all taken from the cylindrical variety, which appears 
to lunre been considered as typical. My own ezperienoe of Mseira 
lather points to this enemstiiig of sl^ider branchii^ sea-weeds as 
exoeptionaly and the suberect ribbon-shaped fronds as hemg the most 
common fyaa* I haye only ohseryed ^e specifle in one locality 
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however-^a tlie northern shore of Portugal, near Oporto, where 
the free compressed vaAaty u abandantly met with in a dried state 

on the heacli ; fourteen specimens were obtained of this shape, and 
ouly one was found of the cylitidrical form usually described. The 
early growth of the pohTjidom, however, is undoubtedly eiici ui5iing, 
and generally on Fucus ; but after the turmatiou of a few cells on 
thd surface, the erect form is assumed^ and dime diiiten of nariroiY 
ribl»&n8 spring up, with ooeaslonal branches bnddhig from their edges, 
each ribbon being oomposed of a double layer of connected opposite 
cells, placed in transverse parallel rows of 10 or 12 in each. The 
cells are compressed and cup-shape^l, \yit\i the walls minutely punc- 
tured, and have the margin surmouuted by several irregularly- 
placed erect denticles, and a long curved vibniculimi inserted a little 
below the anterior edge, in Liic nbbou-shaped variety, these vi- 
bracula are generally sSorttS on alternate rows ; but in such eases the 
external ceua are protected by the development of the denticles into 
conspicuous spines. 

The variety of Electro usually described and figured consists sim- 
ply of the disposition of the cells over tlio c\lin(h-!cal branches of 
some sea-weed, and not, as has been stated by one author, " around 
an ideal centre.** 

• Accurdiug to Lamouroux, the polypidom in a living state Is of a 
red-violet eolonr ; but when exposea to air and light, it becomes an 
earthy white." The polypes are probably the same as in Membrani" 
para. 

TAertra appears to be widely distributed ; for it is said to be com- 
mon in the European Sea'?, and I believe Prof. Busk has received it 
from the Cape of Good Hope. — ^roc, ZooL Soc. June ti, IbdS. 



On the Reproduction of Nemertes Borlassii. 
By William Beattie, Esq. 

On the last week in Febrn?iry, Commander Lysaght, of the 
Coast Guard, brought mc from one of the fisliermen ou the coa?t a 
very long specimen of Li/teus lonfiissimns {Nemertes Jiorlas-sii) ; 
afler keeping the animal alive four days, it produced a young one 
18 niches long and abont Irds of a line or Ath of an inch in dia- 
meter, of a cream-colour. Both lived for nearly a week ; bnt in con- 
sequence of my illness the water was not changed, and the little 
creature died and was considerably decomposed before I knew. I 
have the remains in spirits. At first I fancied it must be an 
intestinal worm; but its habits were the same as the supposed 
parent. 

0r. Baird has examined the specimen produced by the Nemertes, 
It is not in a eood state ; but he is satisfied that it is not an AscarU 
Of FUariOf thinks that it is very probably the true young of the 
Nemeries,^Proe, Zool, Sae, June 8^ 1858. 
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XiX. — On the Mammoth'tree of Upper Caiijorma. 
Bjr Bbrtuold Seemann, PhJ),, F.L.S. 

WbbNj at the conclusion of the Mexican war^ Upper Califbniia 
WIS ceded to the United States of America, a report that the 
newly transferred territory was teeming with gold suddenly 
dianged lonely forests into busy mining districts. Exploring 
parties of adventurous immijrrants spread over the face of the 
whole country, and many a valley and creek never before trodden 
by the font of the white man vva** visited, in hopes of reaping 
there ail aljiuulant harvest ot tlic precious metal. Stoi ics of most 
wondertui discoveries soon filled every newspaper, some of which 
proved utterly fictitious, while, again, others seemed to bear 
out the old adage that "truth is stranger than fiction." But, 
as often happens, fiction was in niany instances inipluiUy be- 
lieved in, whilst the sober truth was absolutely rejected. Among 
tlie statements which shared the latter fate was that of an 
adventurous Califomian, who, penetrating into the recesses 
of the Sierra Nevada, had met, near the head-waters of the 
Stanislaus and San Antonio rivers, with a grove of trees rival* 
Ung, if not snrpasaing in height the highest buildings in the 
universe. So little, indeed, was it believed, that even the name 
of the discoverer is not known, unless we accept a Califcv- 
nian tradition whieh points to J. M. Wooster, and is so far 
home out by actual evidence, that there exists on one of the 
trees, now termed " Hercules'* by the people, the inscription of 
'* J. M. Wooster, Ju. 1850." Soon afterwards this extraordinary 
grovCy which henceforward obtained the name of " the Mammoth- 
tree Grove," from the vegetable giants being ealled the Mam- 
moth-trees/' visited repeatedly, and tlic accuracy of the 
rejected statenient was ascertained beyond a doubt. Strangers 
Ann, ^ Ma^, N, Hist, Ser. 3. Vol iii. 11 
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from all parts of the country now thronged to the place, making 
it quite a fashionable resort i f California!! society, and inducing 
Mr. Wni. W. Lapham to establish there, as early as Jaly 1853, 

a hotel; with all the comforts the nature of the country would 
admit of. About the same time Mr. William Lobb, the botanical 
collector of Mr. Veitch's Nursery at Exeter and Chelsea, visited 
the grrovr, and did not fail to procure leaves, cones, specimens of 
the wood, and an excellent sketch of one of the trees (drawn 
from nature by Mr. Wm. W. Lapham). These materials, having 
been transmitted to England, were placed at the disposal of 
Dr. Lindley, who thought be recognized in them a new genus of 
Conifera, on which he conferred, in commemoiaUon of the 
Duke of Wellington, and in consideration of the huge size of 
tiie tree, the name of Jf^eliinfftonia gigantea. 

It was supposed, at the time when the first scientific accounts 
were pabliaiied in England, that this tree might possibly be 
identical with a Taxodium described by the unfortimate Douglas, 
in one of his letters to Sir William J. Hooker (Bot. Mag. Comp. 
ii. p. 150), as imparting to the mountains of California a moat 
gmmy appearance, and attaining the height of 300 feet. Don- 
glaa had transmitted no specimens with his account ; but a barren 
branchlet of Pinus (Abies) braeteata, Don, was thought by Sir 
W. J. Hooker to be part of the plant alluded to, and figured by 
him in the * Icones Plantarum,' t. S79, as Taxodium semper^ 
virens. This mistake was afterwards corrected bv the author of 
it himself, but unfortunately not until Endlicher (Synopsis Coni- 
ferarum, p. IDS) had founded a new species Sequoia (S.grgantea^ 
Kndl.) upon this titrtirr, with which he also cnniilod Douglases 
account. The referrnig of Hooker's tigurc to its proper species 
(viz. Pirn IS (Abies) fjracfrala, Don) left it again doubtful to which 
plant Doughis's account referred, and justified in a measure the 
supposition of Dr. Lindley and others that it nii<;ht possibly 
apply to the newly discovered Mammoth-tree ; but this sup- 
osition has not been verified. Douglas, in saymg, " The great 
eauty of Californian vegetation is a species of Taxodium, which 
gives the mountains a moat peculiar, I was almost going to say 
awfiil, appearance — something which plainly tells us we are not 
in Europe,^' evidently alludes to rather a common plant, such 
as the Bedwood (Taaodium, or now Sequoia tempervitine) really 
is in the mountains of Upper California; he cannot poesiUy 
speak of the Mammoth-tree, aa that, if not confined to the grove 
called after it^ is at all events very local. We are, beaides, fur- 
nished with a hiatorical proof that Douglas's account does not 
relate to any other plant than the Redwood (Sequoia semper^ 
virens, Endl.). Mr. W. Lobb, w ho avows himself perfectly fami* 
liar with the route followed by Douglas, has shown (Oardeners' 
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Gbroniele for 1 854^ p. 22) that that eoterprisiDg trareller was 
not within 120 miles of the Mammoth Chmve; and in the other 
loealitiea in which the tree has as yet been disoofered^ it has not 
been foimd attaiDing the height which Douglas vecords. We 
may therefore &irly oonelnde that Douglas did not see the 
Ifunmothotmsy and that until the year 1660 these monsters of 
the \ ('getable creation were totally unknown to Europeans. 

The generic name of WeUimfftonia did not meet with appro- 
bation in the United States. The Americans would hate felt 
more pleased if QeoEge Washington, the father xii their great 
Republic, had beeu commemorated in the nomenclature; and 
they even commenced in their newspapers an agitation against 
the adoption of the name " WelHngtnmn,*' quite ignoring that 
the savans of their country how to tlic same code of scien- 
tific laws which govern the condurt of their European brethren, 
and tluit no amount of popnlar clamour could c ause the right of 
priority liere at titake to he set aside. li< ii, therefore. Dr. 
Winslow exhorted his eountryuien, in grandiloquent language, 
to call the Mammoth-trce, if it be a Taxodium, T. Wushi'ngtO' 
nianum, — if a new geuus, IVasIdngtoida Californica, — he simply 
proekimed to all the world that he knew nothing whatever of 
the laws governing systematie botany. The genus WeUin^iama 
wonld have sufoed nothing from this and similar attaeks if 
otherwise it bad enjoyed a firm foundation. Sueb, however^ waa 
not the case. When more perfect specimens of the tree than 
were (in 1853) at Dr. Lindley^t disposal came to hand, it was 
found that the Mammoth-tree {Weltmgtonia yigarUea, Lindl.) 
presented the same generic characters as the Redwood {Sequoia 
teatpenrirens, Sndl.), and that consequently tVeUmfftoida must 
henceforward be considered merdy as a second species of Se* 
quota. As far as I am aware, there are only three botanists 
who have maintaiTied, in print, the nntenability of t!ie p:cnu8 
IVellinfftunta, — Torrey, Deeaisne, and myself. Torrey seems to 
have been one of the tirst who received specimens of the tree, 
and who arrived at the conviction that he had before him a new 
species of Sequoia. But he refrained from publishing it ; nor 
did he, after the institution of WtUinyiunia, make it generally 
kiiown ; he communicated it, however, to several of his friends, 
anioii^ tlieni Asa Gray ; auti it was the latter who tirst stated, m 
the ' American Journal of Science and Arts' (Second Series), 
vol. zviii. p. 286, that Torrey had given to the Mammoth-tree 
the name of Seqwna gigantea ; and in August 1855, Dr. Torrey 
made to the American Assoeiatbn for the Advancement of 
Science a eommunication to the same eflfiect. Thii remark » the 
more necessary, as Dr. Torrey^ in the ' Report on the Botany of 
Whipple's Expedition' (Washington, 1857), p. 81 [140], refen 
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to ft paper of his, in ' Sillimaii^B Journal/ on the subject, wkich 
would naturally lead us to ezpeet that the name had there been 
, published by him. Bat such ia not the case, as a caveltil teaieh 

of the said journal, and a conversation with Dr. Torrey during 
my last visit to New York (1857) enable me to state. The 
first time that tlie nnmc of Sequoia gif/tnitca occurs in Dr. Torrey's 
own writings is jri the Hrport just quoted, where, after alluding 
to Dr. Higclow's Report (not yet received in Kuropc ?) for a full 
ucconnt of the tree, he says: — "We have shown that in this 
tree, as in many species of JuniperuSj the leaves arc dimorphous ; 
we have aUo proved that there is no generic distinction between 
the two trees (viz. 8. giganten^ Tun*ey, aiul S. umpervirens, 
Endl.). The male aments of <S\ giganteOf which were not known 
to Ltndley and Hooker, prove to be in all respects like those oC 
8* ^emper vir ew" Twnifn ?iew8 were borne out by Decaiane in 
a commuiication to the Botanical Society of France (Boll, de la 
Soc. Bot. de FraneCj i. p. 72, 1864). Fmally, after examining 
the specimenB in the Museum at Keir> and some that had come 
into my possession, I stated that fVellinfftoma was a congener of 
Sequoia sempermnm ('BonplaDdia,' iii. p. %7f in adnot. Jan. 15, 
1855), at the same time changing the name into Sequoia WeU 
lingtonia, Seem. The time has now arrived when it must be 
flr oidcd which of the thiee names (^f>//in^/onta giaantea, Sequoia 
kVeiiingionia, or Sequoia gigantea) is to be adopted. After 
every doubt rcsprctinfr the g:encric identity of the Redwood and 
the Mamniotli-t! ( ( has been dispelled, there cannot be two 
opinions about the retention of the name It^c/fingfonift f/igaiUea ; 
it must be given up, and one of the others take its place. 
My reasons for rejecting the specific name ^* gigantru^^ were to 
avoid a possible confusion with that strange compound, the 
Sequoia gigantea of Endlicher, which belongs, as a syuuiiyin, 
partly to semper vircns, Eiidl., partly to Pinus {Abies) bracteata, 
Don. Torrey, not taking this danger into consideration, retained 
IdadlcY's speieifio naaK» whieh» under any other circumstances, 
would haTe been the only true course to follow, I am fully aware 
that, by putting -S'. gigantea, Torrey (nec Endl. !), and B. gigantea, 
Endl. (nec Torrey !), that danger may be guarded againat^ as is 
done in numerous instanoesy and that my name would have no 
chance of being adopted on that account aione. But it has^ be- 
sides, the recommendation of enjoying the right of priority ; for, 
as I have stated, although Dr. Torrey was undoubtedly the first 
who determined the true systematic position of the tree under 
consideration, he did not publish his name until 1857, whilst 
miiK* was published in January 1855. The synonymy of the 
Mammoth-tree and its ally, the Kedwood, will therefore stand 
as follows : — 
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5!'^/jrr/wVi, Endl. Synop. Conifer, p. 197 (1847); Gen. Plant. 
8uppl. iv. pars ii. p. 7. n 1H08 (1847). CondykearpHM^ 
Salisb. MSS. l^axodii sp.^ Lamb. 

1. Sequoia WellxngUmia^ Seem.^ BonpL iii. p. 27, in adnot. 

(1855). 

IVellingtonia (/innntca, Lindl. in Gard. Chronicle for 1853, 
p. 823 (1853); Hook. Bot, Mag. t. 4777, 4778 (1854); Van 
lloiitte, Flor. des Ser. ix. p. t 892» 893, & p. 121, t. 903 
(1853-54). 

Wushingtmia Calif oniica, Win slow in Califomian Farmer for 
1854; Hooker's Journal o£ BoU and Kew Miisc. vii. p. 29 

(1855). 

Taasodimn Washingtoniamm, Winslow, ihid* ; Hooker's Journ* 
Lc. (1855). 

Sf ijuoia gigantea, Toney (nee Endl. !) in Bep* on liot. of 
^\ hippie's Expedition, p. 84 [hUf\ (1857). 

Nomina vernacula: *' MamuLutk-tree" Big tree,* " JVellinff" 
tunia." 

2. Se(/7wu! seinpcrvireiiSj EndL Synop. Conifer, p, 198(1849)« 
Taxndnun sonjin-virfnia, Lamb. Pin. ii. t. (>4w 

7 (ur odium IWitkn^nf^p, Lamb. Herb. 

Taxodium, sp., l)<>;ii:l. in Hot. Mnir. Comp. ii. p. 150 (iH3(i). 
Sequoia gigaiUea, Eudl. (nec Torrey 1) bynop. Conifer, p, 198 
(1847). 

Nonicn veruacuUiiii ; Redwood.** 

* The entire litemtiire of the Mammoth-tree is niready very ^)lttllUII0IIS» 
and, as far as it is knu^^l) to me, may be here subjumed : — 

American Journal of Science and Arts (Second Series), xrii. p. 440 ; 
sviii. pp. 150, 286; zx. p. 281 ; xxiv. p. 440. 

Bonplandia, ii. p. 238 ; iii* P* ^7 » n. p« 343> 

Botanicail Magadnc, t. 4777» 4778. 

Bulletin dc la Soc. liot. de France, i. p. 72 (1854). 

Flors det Serrei et det Jardini, ix. p. 93, t. 892, 893, p. ISI, t. 90S. 

Gardeners' Chronicle and Agricultural OanMefor 1853, pp.819, 623; 
for 1854, pp. 22, 40, 11 134,3/3; fat llj66, pp. 7. 6.0, K'i H3H ; for 1866, 
pp. 260, 50l\ 51H, 5.i4, 667, 580, 631, 643, 694, 726, /42, 7/4, 790, 805; 
for 1857, pp. 517, 534, 550, 678, 629, 643; for 1858, pp. 671, 686, 702, 
717, 733, 814. 

Hamburger Garten- und BhiTTirnzeitung, x. pp. 139, 239, 423,439; 
xL p. 120; xii. pp. 235, 4S9 ; xni. pp. 9.^, 15H ; xv, p, lL>. 

B(K)ker'd Journal ut liotuiiy ami Kew (ioriien Mi^uxliaiiy, vu. p. 26; 
fiii. pp. 106, 150. 

Mammoth*tn»e from raliforaia, by George L. Trask: 4to, 4 np. (Two 
pamphlf»tx issnc4l to th, visitors when the bark of the tree was extnhited in 
the Philharmumc Kuoxus, Newman Street, Oxford Street, and Adelaide 
Galltiy, Strand, London, and containing Bitmerotti extrMta from th« N«ir 
Yorit aod London newspapers in n.-R'rc nee to the tree.) 

Kcport on tbt Hntuny of Whipple's Expedition, by John Torrey, p. 84 
[140]. Washington, 1857. 
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The Mamniotb-tree is rather loeal in its geographical range. 
True, Carri^ atatea that an officer of the French navy brought 
conea identical with those obtained in California from a latitude 
about 10 degrees north of the locality in which it waa first dis- 
covered; but as no difference between the cones of Seqmia 
gempervirens (a common tree in that latitude) and S, WeUmgtonia 
has as yet been pointed out, the evidence adduced cannot be 
looked upon as conclusive. More probable seems the statement 
that Seqiuna WdHngtonia has been met with in Carson Creek, a 
few miles northward of the Mammoth-tree Grove, and that of 
its havinp' been observed in various other parts of the Sierra 
Nevada, wliere, however, accordinsr to the unanimous testimony 
of the various accounts, it does not attain those gigrautic dimen- 
sions we are wont to associate with it. It is beheld in the 
greatest perfection in the Mammoth-tree Grove, situated near 
the head-waters of tlic Stanislaus and San Antonio rivers, in the 
county of Calaveras, latitude 38° N., longitude 120^ 10' W., at 
at elevation of between 'iOOO and 5000 feet above the sea, and 
about fifteen miles from Murphy's Camp^ the nearest gold- 
diggings, ninety-fi?e from Sacramento city, and eighty-five from 
Stockton (by stage route). In visiting the place, the tra- 
TcUer can obtain vehiclea and animals at Murphy's Camp^ and 
proceed to hia destination by earriage-road, gradually aaeending, 
through a splendid forest of pines^ cedars, and fin, here and 
there dottea with fine oaks. Th«j valley in which the grove ia 
situated contains about 160 acres of land, and, according to 
Winslow, is a basin of coarse siliceous material surrounded by a 
ridge of syenitic rock, which in some places projects above the 
surface. The soil is a rich and very deep-l)lack loam. The 
climate is delii^htful. During the summer it is entirely free 
from the j=corchmg heat of the lower rcnintry, the vegetation 
remainiiii: tVcsh and creen, while the Wdicv is as jnire as crystal 
and almost as cold as ice. The vicinity, we are assured, otters 
every inducement to sjiurtsincii, many kinds of game aboundin*^, 
while the brooks teem with excellent trout. Delightful horse- 
back rides conduct the visitor to the Falls of San Antonio, the 
basaltic clitfs on the North Fork of the Staukslaus, and other 
interesting points of scenery and objects of curiosity. 

Things are easiest judged of by comparison ; and what pro- 
claims loudly the enormona size of our vegetable giant ia its 
growing in a country as distinguished for huge trees as Ken- 
tucky and Virginia are for tall men. Bateman has attempted 
more specid comparisons, strikingly illustrated in a series of 
diagrama which he exhibited in a lecture on the subject at 
Congleton, and afterwards in the rooms of the Horticultural 
Society of London. One of these diagrams (on the scale of 
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1 foot to 10 yards) represented a Mainmoth^tree 800 feet high, 
and a ladder of a cotnmon lengtli^ with a man half-way upon it. 
leaning against the trunk : by comparison the hiddcr assumed 
the appe iiance of a walking-sticky the man that of a beetle. 
More fydhf to illustrate these extraordinary dimensions, sketches 
had been drawn of some of the tallest buildings in the world, — 
the Pyramids of Egypt, St. Peter's at Rome, Salisbury Cathedral, 
and St. Paul's in London, — showing that the Mammoth-tree 
contested the palm with St. i*eter's, and was but a small distance 
below the Pyramids. In a coinpai i>un with other trees, the 
Californian giant came oflf equally vu torious: the liigliest Palm 
dwindled down to the apj)earance ol" a sugar-cane, the Spruce to 
that of a juniper, and even the far-famed Cedar of Lebanon to 
that oi a mere bush. A quoiatioii of the absolute height of the 
Sequoia IVt'llingtonia is equally calculated to impress us with 
amazement. Most of the speeimens now standing al the Maiii- 
moth Grove attain the average height of 300 feet ; but one of 
them — known as the Mother of the Forest/' and stripped of 
its bark to the height ol 116 feet for the purpose of being pub* 
lidy enhibited^actuaUy measures ZSt7 feet in height and 90 feet 
in eireumference ; or, u we are disposed to credit the statement 
put forward by the eidiibitor of the bark in New York and, 
London, its full height is 363 feet, diameter at base 81 feet, and 
diameter 100 feet from the base, 16 feet. Enormous as the^e 
dimensions may be, they are as it were put in the shade by 
remembering what those of another tree must have been when 
in full vigour. This " Father of the Forest/* as the specimen 
hns been appropriately termed, measuring 112 feet in circum- 
ference at the base, can be traced 3(H) feet, where the trunk was 
broken by falling!: acrRinst another tree: it here measures 18 
feet in diametn ; and, according to the average taper of the 
other trees, this giant nmst have been about 430 feet, and was 
no doubt one of the highest vegetable forms ot the present 
creation. 

Other Conifera^ often attain an enormous size, as for instance 
the Eedvvood (300 feet), or the P%nu8 Lambertiana, Dougl. 
(150-200 feet and more) ; and some of the Gum-trees of Van 
Diemen's Land are 215 feet high ; but they are all topped by a 
fdlly developed Mammoth-tree* The mind involuntarily asks 
how many years were requisite to pile up soch mountains of 
vegetable oeUs^ and begins to speculate on the possible age of 
such monsters. When the Mammoth-tree first came into notice, 
it was assumed to be 3000 years old; or, in the editorial language 
of the ' Gardeners' Chronicle, " it must have been a little plant 
when Samson was slaying the Philistines, or Paris running 
away with Helen, or .^^leas carrying off good Pater Anchisee 
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upon his filial shoulders/' Subsequent iuvcstipations, however, 
have f)roved his assumption to be erroneous. The £fe^uoia under 
cousideiiition isi evidently a fast-growing species, performing, 
according to the careful observations made by J. Heed of Peter- 
borouglij its growth between G p.m. and 6 a.m., and retarding 
and increasing in proportion to the warmth of the night. Flanto 
raised from tbe leeda btought to England towards the end of 
1858> had already in 1857 attained 6 Mt in hei^ht^ thna haying 
grown in every year about 1^ foot; so that if they continne 
growing at the same rate, it would require two hundred years to 
produoe a tree 800 feet high. But it is a well-known fact 
that tha growth does not proceed at such a uniform rate ; and 
no proeess except that of counting the annual layers of the 
trunk can be applied for the purpose of computing the age of 
these trees. Asa QraT^ in a paper on the age attained by the 
largest known trees, has attempted to do this ; unfortunately, 
the section of the trunk exhibited at Philadelphia, and supplying 
him with the principal data, was not that of the Sequoia If ei- 
Ungtoniay as he at the time believed, but that of the Sequoiu 
sempervireng*', and it is probably owing to this mistake that the 

* By essefiiUy hetring in uund that the trunk exhibited at PhiUdelphia 

>vns that of Sequoia Fempirr'trens, and T\nt tluit of S. WrVingtonia, Gray** 
aiticle, wrcck'il of nil uuitl cr urisin;; from the toninsiou ot t lu- two sm-cies, inay 
aiUii bu madt; tu bour mdirccth upou the questioutibic ugt of the Mammoth- 
tree. Tbia I haye attempted to do ia the fonowing. Gray says " Ths 
size of this tree is such as to give it a presumptive claim to rank amonest 
the oldest of the present inhabitants of the earth, its length being (on the 
authority of the propnt;tor of the section) 322 feet. ...... This tectioa was 

tsken-at the height of 2&£eet ftooithe ground, and, uiooidia||^to 4iie maap 
surement of my friend Thomas P. James, Esq., of Phi]ade]phia» it ia abonfc 
ll? - feet in diameter, inchuliTifr tli< Imrk. Air. Jjunes. nt mv request, has 
taken a careful measurement of tlie wchxI itself, exeludmg the hark, llie 
three diameters taken by hiui re»j>ectively measure ^ feet (i inches, 10 feet 
4 inehes, and 10 feet l(H incbea; the wrerage dianeter of the trunk, si 

the height of 25 feet from the ground, is a httle over 10 feet 3 inches 

The section of the trunk at Philadelphia has been hollowed out by fire and 
<^h^ means to a shell of 3 or 4^ inches in thickness. Of this i iiave, 
tiUough the kindness of the proprietor and of Mr. Janes, a pieoe lif the 
wood, incluiHng nearly 3 inchee « this section. Wliat is now wanted, and 
what, unfortunately, t <!o not ]K>S8es8, is a foot or two of the woo<1 from 
the central parts of the tree, — a desideratum which mav' doubtlt^s be sup- 
fdied hereafter. The data at hand, however, will suffice for detenu iniug 
an age which the tree cannot exceed, unless it be supposed to have grown 
more slowly during the earlier ,'*rtths of its existence than during its later 
years, which is directly ooutrar}- to tlie ascertained fact in respect to trees 
m general. Now, the pkce of wood m my hands exhibits au average of 
Ibrty-eight layers in an inch. The MniidiaBKter of the tntnk at the phee 
where it was taken is ahout 5 feet 2 inchea. If the tne inoreased in dia> 
meter at the !»nme rate throughout, there wonM have hcen 2f 7^ aniTinl 
Uyers, which, allowing tweuty-four years for the tree to have attained the 
height of 25 feet> woiud give it an age of 3000 years from the bccd. This 
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scientifio pQUie Ml fancy the age of 8000 yem, origiiiatly 
idlotted to the tree in qoestiott fay vague eompntation^ may ftiU 

be considered as eorreet^— quite overlooking that Dr. Torrey, 
counting the layers on a complete ndiua of another trunk, about 
the ^niiincnesa of wkieh there was no doubt, has fornished the 
folknrmg data : — 
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The fcnunider of 20 layers oecopies over 1 inch : 1120 layers 



nils M) closely with Dr. Limlley's estimate [of Sequoia Welling-^ 
ttmmi\, tinl we nay tdppose \am to have mnployed equiTtleat data 

a shuikr manner, now great a deduction must we make from this esti- 
mate, in cf»t)Hi<'enitioii of the pronter thickness of the layers on a youn^r 
SreeT The ouiy direct data 1 |K>&8ess bearing on this point are deriTed 
from a pieee of a tnunverte aaedon, 3| hidies deep, of a ' rail,* which the 
aahibitor says was taken from the trunk at the height of 275 feet from the 
cmnnr!. it"? Inyers, on a brcsflth of ne?irh ;tlis of an inch, show only a 
siif^iit curvature, it must have come from a part of the trunk ^till several 
feet ill diameter. On this section, the exterior inchj nearly all alburnum, 
^oatains IM) layert, the next 60, tlie next 46, the Tenuuning^ haif-ioeh 
nraking 32 to the inch, Tlmt the exterior layers shouhl he thinner at this 
height than more n«ir the base of the tree, is just whnt would he expected. 
If we apply this ratio of deo^ase of the nuraber of las ers to the iucn as we 
proem mwacde to tlie aeetioa of 25 feet from the miuidi we ebonld, at 
4iBdMa widwi that pait of the drcuioference which Ihata eaaiBhied» have 
onlv seventeen laver>< to the inch, whieh, taken as the avew^ thickness, 
would make the tree only 10J4 •+• 24 = 106b years old. Bnt it is not pro- 
bable that the thidcness of the layen iacreeses so rapidly. The data we 
posaeaa oa other trees go to ebow that a tree, sAier it ia 400 or 600 yens 
old, increases in diameter at a pretty uniform rate for each twenty aildi- 
tionnl years, on the wb<»h', nlthon<rh the (lifferc iice of thr thickness of any 
two or more contiguous layers, or the same layer iu thtierent part)i of the 
ciMttarfbMaoe^ ie oilea 'my great. StiU, whta we eaoaMer bow very rnncb 
tUritcr aM the M&aal li^eiaof a vi^orone yovag tree than of aa oM one, 
pcrhHp«^ we should not he wnrraiitetl in R«isntnin? more than the avcrajjcof 
seventeen layert to the inch for the w hole section. Some useful data may 
be obtained from a 1>ee more nearly related than any otbcr to those m 
California, thou<;h of a different genus, namely the sO-called Cy|Mress of oui- 
Sonthern States (Tuxodium di'^tirhnm, Rirfi V ? ]h>?!WSS three sections of 
different trees of Tutodiuvi, reaching from the centre to the circumference. 
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on the aemidiameCer of 135 inches, or 11 feet 8 incbet. We 
have ventured to reduce by more than one-third the aecredited 
statement or estimate that this tree was 8000 years old. The 
facts show that the tree lacks almost three centitries of bein^ 
half as old as it was said to be ! Its enormous sixe is owing to 
its continued rapid growth rather than to any extraordinary age/' 
The Mammoth-tree, therefore, so far from having been a con- 
temporary of the unhistorical personages whom Homer's im- 
mortal songs have made famous, has sprung np in quite a 
historical epoch — a few centuries after the comniencement of the 
Chri'stlaii n*a ; and, moreover, its still considerable age is equalled, 
if not surpassed, by its congener the Redwood (iSequoia semper- 
mrenSf Endl.). 

The tenacity of life keeps equal pace with the vitality of the 
tree. One of the specimens in the IMauimoth Grove has been 
stripped of its bark to a height of IIG feet, but, we are assured, 
without being in the least affected in its growth ; and most of 
the other specimen, there have, in consequence of the tires raging 
through the forest, or perhaps the fires kindled by the Indians, 
burnt cavities, a few of which are sufficiently large to admit a 
person on horseback to enter, and they are moreover 40 feet 
deep ; but the treea do not seem to have suffered particnlarly 
from this. In scnne of the dead, fellen-down tnmks^ cavitiea 
200 feet long [caused by age ?] can be traced. The large tree, 
felled by speculators, put forth several young shoots after it 
had been felled for some time (conf. BonpL ii. p. 238). Such 
an almost willow-like tenacity of life is met with in but a few 
Conifera*, and may with justice be counted among the most pro- 
minent peculiarities of the Wellingtonia, 

The wonderful inventions and discoveries of our age have in 
more than one instance outstripped all limits of poetic fancy. 



Oae of theaCf on sn wmm radiut of 27 rochet, exhibits 670 \zye.n ; a 
second, on a ladias of 30 indies, has 525 ; a third, on a radius of 22 iuchet, 

hiis i)'M layers. The nverajrc is SJfi layers to a scmidiametcr of 26 inches, 
or about 22 layers to an inch. Half of tliis» growth ( 13 inches radius) was 
attfuned at the doae of the first oenturj-, while the exterior layers of the 
oldest specimen were only the I5th or 16th of an inch in thickness....... 

Wc may safrly infi'r, I think, in the absence of other data, that when the 
tree in que^itiou had attaint-d the si/e of 20 inches in seniidiaineter, it 
was only 576 years old. If, therefore, we suppose it to have increased at 
the intermediate ratio of thirty-five layers per meh for the neit 26 inefaei, 
aad at the actual rate of tiie last century (at aai»rtained by iaipection), 
tijifiifh nt forty-ei{rht layers per inch for th<' remflijiirii;; 10 inches, we should 
a.H.sigu to It the age of 2066 y^um as \X» liighciit j>ruhttble age. I think it 
more likely to be shown, when the wanting data are Hupphcd, that the tree 
does not antedate the Cbriatian ent/'-^Asa Gray, in American JonvMl of 
Arts aad Seienee. Second aetiea, tol. svii. p. 440 (1864). 
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By means of the electric telegraph, we hare outdone Fuck's 
■tutling promise to 

" put a girdle round about tbe earth 
Inibity nmntet 

and our Californiaii ^iarit more tbau rivals the tree placed by 
Milton in tiie iiauds of Satan as a lancc^ 

**to equal which, 
The tallest pine hewTi oil Morwegian shocfSf 
To be the mast ut suoie great ammiral. 
Were but a wand.** 

But this very fact, the realization of much that was thou^lit 
ideal, has engendered and nursed a (ItMn* to beliold with our 
own eyes whatever belongs to this category. There probably 
never was a time in history when "sight-seeing" was regarded 
with more favour, or iuuud readier advocates, than the present. 
Specuhitors were therefore not backward in making ca])ital out 
of this state of feeling as applied to the Mammoth- trce. To 
tesnsport nttsees of people to the grove was impossible ; but to 
trensport at least portions of the funous giants to tbe centree 
of our great cities, practicable. Tbe latter, aceordingly, was 
done ; and tbe earliest aooounts of the Mammotb-tree which 
leached Europe were coupled with tbe sad inteUigenoe that a 
piece of Vandalism had been perpetrated in Upper California^ 
unexpected in oar enlightened days. One of the finest tiees of 
the grove, we were informed, had been felled for the purpose of 
being publicly exhibited* This individual was 96 feet in cir- 
ciunference at the base, and solid timber. The work of destruc- 
tion commenced by boring with aufrcrs and sawing the spaces 
between, — a labour enp-niring twenty-tive men for five days. 
But when this was done, tbe tree was found to stand so neai ly 
perpendicular that it would not fall ; and it was only by a{)piyiiig 
a \vLcl-e and battering -ram, during a strong breeze, that the 
trunk was tinally upset. In falling, it convulsed the earth, and 
by its weight forced the soil from beneath it, so that it lies in a 
trench; and mud and stones were hurltd utar m lumdred feet 
high, wheie they left their mark on neighbouring tices. The 
bole forms the bed for two bowling-alleys, A section of 2 feet 
long taken from the stump, also a portion of bark, were both 
cadiDnted. Tbe ktter was put up in a natural form, and con- 
stituted a spaeions carpeted room, containing a pianoforte, with 
seats for forty persons. On one occasion 140 children were 
admitted without inconvenience. The surface of the stump, still 
remaining in the ground, is smooth, and affords ample space for 
thirty-two persons to dance, it being 75 feet in circumference ; 
theatrical performances have also been given upon it on various 
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occasions. It is covered by a rustic arbour, and connected by a 
floor with the Mammoth-tree Hotel, founded by Mr. Lapbam, to 
whom we are indebted for much valuable information respecting 
the plant under consideration. The success with which the 
public exhibitions of these spcrimcns in 8nii Francisco, New 
York, and Paris had been attntded, induced, lu J 854, another 
speculator to strip a second magnificent tree, called the ** Mother 
of the Forest," up to a height of 116 feet, of its bark, fortunately 
withuut affecting by this ruthless process the vitality of the tree. 
It required the lal)()ur of five nicii ninety days. During this 
time a person had a fall of 1 00 feet from the scaffolding, and, 
curiously enough, escaped with a broken Ihnb. The bark was 
removed* in sectioiiB 8 leet m lengthy and eadi piece marked and 
nvmberedy so that it could he pat up in preeisely the same poai* 
tion that it occopied on the tree. It was tben^ after beiilg carted 
eighty miles overland, shipped down the river to San Frmciseo, 
and &ence on a clipper vessel around Cape Horn to New York, 
where, after being exhibited for a season in the Crystal PataOCi 
it was transmitted to London, and was for the first time OflTieir, 
April 1856, in the Philharmonic Rooms, 14 Newman Street, 
Oxford Street, and afterwards at the Adelaide Gallery, Strand. 
But both of these localities were too low to admit of Uie whole 
section of the stripped bark being put up; nor, indeed, tbere 
any other avaikible building in the British metropolis which 
could serve this purpose. Fortunately the Crystal Va1nc<* at 
Sydenham possessed the necessary height ; and ever smrc the 
autumn of 1856 the whole of the burk, to the height of 116 ft?et, 
has there been exhibited. The interior ia fitted up with a 
table, chair, and other furniture, and forms a large and spacious 
drawing-room. Daguerreotypes and photographs of the tree and 
grove can also be seen, together with living specimens of the 
species ; and if t^is exhibition on the one hand fills us widi regret 
at the Vandalism of mercenary men, it on the other brings home 
to U8 the prodigious power of Ameriean vegetation. 

It was at one time feared that not many years would elapse 
before the last vestige of the Mammoth-trees would be destroyed. 
It was the * New York Herald' which, on the 17th of December, 
1854, first pleach cl for their protection. We 9By/* argued the 
* Herald,' " that Congress should interpose, upon the presump- 
tion that these trees are public property, are on the public lands 
of California, and because Congress has already interposed to 
protect the public Jjive-Oak {Quernts virem) forests of Florida 

from thr rapririty of unscru])ulous speculatoi*s Wc repeat that 

it is the duty of the State of California, of Coiiirress, and of all 
good citizens, to protect and preserve these ( ahtbmian monu- 
ments of the capabilities of our American soil.'' In Europe, the 
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dttigcr in which the tnes wm pltecd wat viewed with equal 
appreheiuioiiy indueing a eorrctpondeiki of the 'Gwdener*' 
CShiQiuoie' to anggeet uat a petition of the loientific men nu^^ 

be sent to the American Qovernment^ praying fi)r the protectiOQ 
of this eighth wonder of the world. Furtimatcly the anthoritiea 
were fully alive to their doty, by prohibiting the removal of any 
tm inder any circumataneea whatever, and thni» by throwing 

the sanctity of the law around the hallowed grove, preserved to 
North America an object quite equal in grandeur to the famed 
Falls of Niagara, the ^Tammoth Cave of Kentuckyi or the 
^^ut^ral Bridge of Virgiuia. 

The number of larore spt cuiRns still standing iu the Mam- 
moth-trtie Grove amouuta to ninety-two, nearly all of which have 
riceived from the people some appropriate and romantic name. 
A few of the most prominent it may not be uiautereating to 
iie*cribe. After leaving the hotels and proceeding into the forest 
by the upper trail, we are at once btrack with the magnitude of 
the treea^ and paasing several immense specuuens^ we reach the 
"Minerva Cahrn/' meftnuing 60 feet in eirenmfeience, and at* 
taiaiog 300 feet in height. The ''eabin/' or bnsnt cavity, 
memiee 17 feet acroas ite entrance^ and estenda upwards of 
40 feet. Continning onr nunble^ adnuring the Inxariant growth 
of .nndBTwood, conaieting of fin^ cedari^ dog-wood, and haae], 
w« eome to the Three Oraoee/' These spbndid trees appear 
to grow, and perhaps do giow^ from one root, and form the most 
beautiful group in the foreet, towering side by aide to the height 
of ^90 feet, tajMsnog aynnnetrioally from their base upwards ; 
their united circumference amounts to 92 feet ; it is 200 feet to 
the first li[!ib oti the middle tree. The " Pioneer's Cabin " next 
aiTcsts our attrntiun, rising to the height of 150 feet (the top 
having been broke n off), and 33 feet in diameter. Continuing 
our walk, we cume to a forlom-lookmg nidividual, having many 
rents in the bai'k, and withal the most shabby-looking la ilie 
forest: this is the "Old Jjaciielor it is about o(MJ leet high 
and GO feet in circumference. The next tree is the "Mother of 
the Forest," already mentioned as having been stripped of its 
hark by speculators in 1854. We are now amidst the " Family 
Qromp/' and standing near the uprooted base of the " Father 
of the Forest*'* This sosne is grand and beantiful beyond de* 
scription. The venerable " Father has long since bowed hn 
head in the dust ; yet how stupendous even in his rains f He 
meaanxes 112 feet in eireamference at the bsse^ and esn be 
tiioed 300 feet, where the trunk was broken by falling against 
another tree. A hollow chamber or burnt eavity extends through 
the trunk 200 feet, large enough for a person to ride through. 
Near its base is a spring of water. Walking upon the trunks 
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and lookinL' from its uprooted base, the mind can scarcely con- 
ceive its proditjiouB dimensions, while on either hand tower his 
giant sons and daughters. Passing onward, we meet with the 
** Husband and Wife/* leaning affectionately towards one an- 
other; thiy are eaeii i'rO fuet in circumference, and 250 i'uet in 
height. *' Hercules,'' one of the most gigantic specimens in 
the forest, stands leaning in our path. This tree, like many 
others, has been burnt at the base; it is 325 feet high, and 
97 feet in circumferenoe. The Hermit/' nring solitaij end 
alone, is next observed. This tree» straight and well-proportioned, 
measures 320 feet high and 60 feet in drcomferenoe. StiU 
returning towards the hotel hj the lower trail, we pass the 
" Mother and Son,'' which together measure 98 feet in circum* 
ference; the Mother" is 320, the " Son" a hopeful youth of 
800 feet. The Siamese Twins and their duai dian'' form the 
next group : the " Twins'' have one tmnk at the base, separating 
at the height of 40 feet, each measaring 800 feet high ; the 
"Guardian" is 80 feet in circumference, and 325 feet high. 
Beyond stands the " Old Maid," slightly bowing in her lonely 
grief; she measures 60 feet in circumference, and is 260 feet 
high. Two beautiful ti*ees, called ** Addie and Mary," are the 
next to arrest our nttcntion, measuring each 65 feet in circum- 
ference and iH';nl\ feet hiirh. AVe ik \t rracli the "Horse- 
back Ride," an old fallen trunk of 1 50 feet m length, hollo^vLNl out 
by the tires which have, in days gone by, raged through the torest. 
The cavity is 12 feet in the clear in the naiiowest place; and a 
person can ride through on horseback a distance of 75 feet. 
" Uncle Tom's Cabin " next claims our admiration, being 800 
feet high and 75 feet in circumference. The '* Cabin" has a 
burnt entrance of 2^ feet in diameter; inside, the cavi^ is large 
enough to seat fifteoi persons. Two other trees we must note; 
one of whichj named the " Pride of the Forest V' remarkable for 
the smoothness of its bark, measures 280 feet in height and 
60 feet in circumference. The " Burnt Cave" is also remark* 
able; it measures 40 feet 9 inches across its roots, while the 
etmty extends to the distance of 40 feet, — ^large enough for a 
horseman to ride in, and, turning round, return. We now reach 
the"Brnntyof the Forest," a tree 65 feet in circumference, 
fully 3(J() tcet high, symmetrical in form, and adorned with a 
magniticent crest ot" foliage. Reaching the road, and returning 
to the house, we pass the "Two Guardsmen," which tow{ r to 
the height of 300 feet, and are 65 and 70 feet ni eircumlerence, 
forming an appropriate gateway to this wonderful forest. 

The trunk of the Mainmoth-tree is very straight, and covered 

* lu some acoounta. " Bride of the Forest." I hold Pride" to be 
correct. — B. S, 
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frilh a bftrk much raanbtiDg thai of the Bedwood in appear^ 
ance ; it is of a rieh cuiDaiiion*brown, and from 18 to 22 inchet 
thick ! The wood| when first cut, it white ; but it ioon becomes 
reddish, and long exposure makes it as dark aa mahogany ; it 
is softy yet nevertheless of slow decay, and abounds in the red 
colouring matter, soluble in water, from which the Redwood 
takes its name. The bianclilets are round, somewhat pendent, 
and rcsrrnblc tho^e f^f a Cypress or a Juniper. As is the case 
in a more or lesa marked manner m most Coiiifmp, not except - 
ill":; even Sequoia sempennrem, there ate two kinds of foliage, 
the same branch often presrjitniL' liuth imbricated and distiehous 
leaves. The leaves are altei iialt:, jjlk tmial, in the younger plants 
oblong-subulate, apiculate or mucroiiate, semiamplevieaul, teeled 
at the back, jilanc within, but with a slightly elevated central 
ridge; in the older plants they arc smaller, shorter, more com- 
pact and crowded^ ovate-lanceolate, acute. Both male and female 
flowers present the same stmctare as those of & »empermrens; 
the same may be said of the cones ; the only diiferenee in the 
latter being that those of S* Wellingtonia are generally a Uttle 
larger than those of its congener. 

The Mammoth-tree was introduced into European gardens by 
IMr. William Lobb; and in 1853 single planto were sold by 
Veitch's Nursery for £% 2«. ; but sinee then quantities of seeds 
have been imported, and there is now hardly a horticultural 
establishment without one or more representatives of this re* 
markable evergreen. In England it seems to stand the winter 
without injury ; and even in Germany and other parts of Northern 
Europe it dnes not re(|uire the protection of a glass-house; so 
that even in those countries it may become a forest- and useful 
timber-tree. lu July 185G, complaints were heard that, in 
spite of the most careful culture, a peenliar disease had befallen 
this new Scqwfui, in consequence of wliicU the twigs were ob- 
served to die oli ill the same manner as they do in Cn/ptomeria 
Japunica. Horticulturists began to take alarm, and feared that 
their new acquisition would inevitably be lost ; but Dr. Lindley 
soon discovered that, though the twigs died, the main stem and 
branches eontinned to grow vigorously, and that the so-called 
disease was constitutional, and could not be k)oked upon as a 
sign of ill-health, or a proof of bad culture. In 1858 it bore 
ripe fruit in England, under the skilful treatment of Mr. J. 
Buckle, at Thetford. ^lay the Mammoth- tree continue to 
flourish, and display' in the gardens and pleasure-grounds of 
Europe the same gigantic proportions that render it an object 
of wonder and amasement in its native valleys of America 1 

22, Caaoabur}' SquAre, IsUogton, 
Janiiary 10, \&59, 
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XX. — A Sectional Dkirikiiion of ike gefm Alycseos^ Orag, wUh 

Characters of six new species ami uf oilier CyclostomidsB co/^ 
Ucted at DmjUiiiff by W. T. Blaiiford, Esq., Geol. Swvey. 
By W. H. BsNsoN^ Etq., Betired Bengal C.S. 

Tbb examination of a coHeetion of Darjiline shells, made by 
Mr. W. T. Blanford, enables me to add several new forms to my 
previona list of the produetions of that rich locality. The num- 
oer of species now known to me is fifty-four, of whieh thirteen 
or'fonrteen, belonging to Helicidous groups, have been met with 
daewhcrc in the mountain ranges of India. Nearly in accord* 
ance with a former remark regarding the limited tracts occupidl 
by pach particular species of the Cyclostomidae of these regions, 
only one of the operculated species has occurred elsewhere ; hut 
this shell iCyclophonis tomotrema, B.) was found, at Pankabari, 
with an aprrfiirc so imperfect, that its idcntiiication may be 
open to a sliirht doubt. Two Darjiling forms are deficient in 
the present colleeUon ; these are Cyclostoma Tnjblium, B,, and 
a small Helix previously comiiuuiicated by Mr. Blanford to Mr. 
Theobald, and forwarded to me for examination. 

The collection is singularly rich in the interesting little genus 
Alycaus, Gray, which offers six new species, including my un- 
publi^ed.^. Otijjhoruf, recei?ed from Mr. H. Blanford in 1857. 
The Darjiling representatives now amount to nine. Having 
before me eighteen species out of twenty at present known, I 
am enabled to propose a more natural grouping of the tpeeiea 
than that given by Dr. Pfeiffer in the Ist Supplement to hia 
Monograph, where he divides them into sabturbinate and 
^depressed.'' The mode of constriction appears to me the beat 
character for the division of the genus into natural sections, and 
preferable to the form of the shell, or to the greater or less de- 
velopment of the sutural tube or siphon. Inasmuch as the 
divisions [Drorj/v especially) may be eventually held to possess 
good lu l ic ditferences, I shall designate those which are re- 
moved from the original type by distinct names. 

Sect. 1* Afyana* Normal group. 

The last whorl constricted somewhat remotely from the aper- 
ture, tumid on both sides of the constriction. It contains ten 
species, including that earliest known. A, gibbuM, ^€it» 

a, Subpyramidal. 
gibbus, Fir, Sutural tube variable (fiom injury?). Cochin China, 
pyramidalis, B, Tube elongate. Tenasserim. 

b. Globose- or ovate-oonical. 

canstrietos, Tube very short. Darjiling. 
Ottphorus, B,t n. s. Ditto. Ditto. 
Bembex, J^., n. s. Ditto. Ditto. 
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«. Sobfroeliifoiin. 
flcnlptSifl, B, Tube medioere. Fega. 

</. Depressed. 

Timbonftlis, B. Tube elongate. Pegii. 
Ph} sis, B., a. 8. Tube elongate. Darjiling. 
prosectus, B, Tnbe mediocre. Khasia UUls. 
armiliatU8» B. l ube aiion. Pegu. 

Seet. %. Charax, B. 

Cimstrietioii Inoacl, contignoiti to the aperture, and divided 
uoie or less femotely from it, acrom the whorl, by a ridge whieh 
is hollow inteniallj. 

a. Depressed. 

* Midge curbed hack remotely fr<m ike perieiime, 

hebes, B. Tube mediocre. Khasia Hills. 
Gemmida, J?., n. s. Tube mediocre. Darjiling. 

Ridge parallel to and approaching the peristome, 

stylifer, B. Tube mediocre. Darjiling. 
ppirneellum, ^. ^rf. Tube short, ]?orneo. 
strangulatus, Hutt, Tube short. West Himalaya. 

*** Midge parallel with and eloee to the baee of the perietomf* 
pkctocheBus, JB»t n. s. IVibe mediocre. Darjiling. 

Sect. 3. DioryXf B. 

Constriction narrow, aod immediateiy behind the i^erttue; 
the aataral tube arising pnq^orikuially nearer to the peristome 
than in Sections 1 and 2. 

a. Gkbose- or onite*(£iucal. 

Amphora, B. Tube very long. Tenasserim. 
Urania, B. Tube mediocre. Darjiling. 
f distortoSy Hainee, Tube not described. Siam. 

b, Depressed-turbinate. 
creuulatus, B., n. s. Tube elongate. Darjiling. 

The names will help the memory, — Charax being a rampart, 
Diargs a fosse or ditch. There is a disposition in the ridge of 
ttrmigtdahis to subside into the ordinary tumidity of the first 
section, and thus to unite Sections 1 and 2 ; but the ridge is 
often sharply defined, and shows the internal sulcus distinctly. 

Alijcmis disfnrttis is iinperfectly described by Haines, but is 
inserted provisionally in Diary x with reference to the character 
''pro|ji: aperturam constricto,'^ although said to be allied to A, 
gitibus. 

Ann, ^ Mag. N. Hiei. Ser. 3. VoL iii. 12 
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In estimating the length of the aotmal tubCi it Jb necessary 
to observe whether its brevity or mediocre sise is pemument and 

natural, or due to decay or injur\', especially in specimens which 
have become brittle from wcntlieriii^. In the species of wliieh 
I have been enabled to examine a serif's, I find that the perfect 
tube is invariably of uniform length m each form. The character 
is so important, that I have thought it worthy of uotiue in the 
sectiuaai arraugemeat. 

1. Alycaus Otiphorus, n. s. 

Testa perforata, ovato-globosa, minutissime confertim strifitn, cinereo- 
comea ; spira eonica, apice obtusiusculo, rutilo, sntuni vai Je im- 
pressa; aufractibus 4 convcxis, ultimo ventricoso, ab apertura 
subremote ooastricto, tmn pone Ubnun tiimidiasculo, hevi^to, 
tubnlam brevissitnum sntundem getente; spertura vix obh<^ua» 
peristomate duplici, interuo continuo, expanso, interdam brcTiter 
porrecto, externo dilatato, rcflexo, ad unihilicum proccssu anricu- 
lari brpvi, suljito leflexo. perfnratiniiern subt^eute muoito. Oper- 
culo nonnah, coneaviuscuio, piaiiato. 

Luug. 4^, diam. obli4. 4 mill. 

Habitat ad Pankabari (1000 ped. alt.) et in valle Rungun (4000 
ped.) prope Darjiling Himalajanum* 

This shelly which seems to be not uncommon on the west 
side of the Rungcm valley^ as well as at a lower election in tbe 
8ikkim ranges, was forwarded to me by Mr* H. Blanford in 1857* 
In form it approaches A, Amphora and emstriUus, and, like the 
latter, which belongs to the same type in the mode of constrict 
tion, it is remarkable for the shortness of the sntural tobci but 
is at once distiognished by the prooesa of the peristome at the 
nmbilicos. 

• 

2. Afyeaus Bembe», n. s. 

Testa umbilicata, ovato-couica, IreTTErnta, hie illic striatula, siriis ven- 
tricuU confertis, ad uijibilieuiu bLriatula, JiyaHiia I ; spira elevato- 
oonica, sutura profhnda, apice acutiosculu ^ anftaetibns 5, valde 
coQvexis, ultimo compresso-rotundato, pone stricturam modice 
tumido, tubulum snturalem brevisstmum gerente» pone apertnram 
rursus tumidulo ; apertura obliqua, subcireulari, peristomate sim- 
plici, tenui, undulate, cxpansiuscttloy subreflexo^ supeme leviter 
emarjiinato. Operc. ? 

JUiam. major 4, miuor 3, axis 4, long. 5 mill. 

Habitat in valle Ranguii. 

This is one of the most elevated in the spire among the known 
Himalayan AluctPi. The specimens sent are all weathered, but 
present no evidi uee of any considerable sculpture or colouring. 
The very short sutural tube is a chai*acter shared by Oiiji horns 
and coiisi rictus f and altogether the shell is deficient in prouu- 
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neat features^ aHhongli jierfeetly diitiiict from way of Hb alfies, 
especially in its aperture (mniioas, and at its uppnr angle 
ginate)^ its wider umbilieusj plainer scnlptQTe^ and move com- 
pressed wfaorla. 

3. Alycam PhysU, n. s. 

Testa TTicdiorriff^r innbilirjita, cono?r]eo-f!rpressfl, tenui, ro2:iilflriter 
planato-striata, striis opacis, rnnii;nr r!( vnti»», cout'crtissiiDis, ad 
iimbiliciim perspeetivum nonnulh^ di \ati8 acutis, liyalina, nitifla ; 
spira brevi, apicc subpapillHri, Buturu iinpressa ; aitlractibus -1 sub- 
oonrexiSy i^dtlmo ad 1atu8» pone constrictiontm, ^de mflato, tubn- 
lum satturalem elongatum ^rente, pone labmm tnmidinsculo ; 
apertnra obliqiia» subcirculan* peristomal e duplici, intemobreyiter 
expanso, incrassato-reflexo externum celante, marginibus callo 
parietali expan«iius<'n^> soniicirculari jnuctis. Qperc» ? 

Diani. major, 10, minor fS, axis (i mill. 

Ilabhat iu valle RuDgit (alt. 2000 ped.), prope Darjiling^ rare 
occurrens. 

T;nnr«'r than the Khasia A. prf>f;pcfys, from which it if abun- 
dantly didtinguishcd by the characters of the aperture, the less 
murronate spire, itis peculiar striation atui lustie, shorter suhiral 
tiibe^ and the greater inflation of the last whorl. In i)rns'cius 
the space between the constriction and the aperture is ^sllJvk•uly 
tumid near the constriction, the swelling decreasing: towards the 
peristome; in Physis the swelliug increases gradually towards 
the mouth, which is not inclined to be so very oblique. There 
are faint indications of spiral sculpture evident in tbe faeet-like 
appeanmee of tbe surface. Within tbe umbilicus^ near tbe in- 
flated part^ everjr foortb or Mb of tbe searoely elevated striie 
(which would elsewhere be hardly dktinguisbable except for 
their white opacity on the hyaline ground) is raised into a knife- 
like edge. 

In size and form A* PkysU nearly approaches umbonaiia ; but 
tbe colour^ opakcness, great solidity, and the more moderate 
inflation of the last whorl, in addition to the more remote con- 
striction, and the very diflferent sculpture presented by the 
Burmese species, preclude any danger of confounding it with its 
Himalayan ally. 

4. AfyeauM Genmnda, n. a. 

Testa umbilicata, conoideo-depressa, laevigata, nitida, ad Tentriculom 
minutissime, ad nmbilienm crasse striata, hyalina ; spira conoidea» 
apice obtusiuscnlo, sutura profunda; anfiractibus 4 convexiusculis, 
oltimo compresse rotundato, turn tumido» tubalum mediocrem 

gerente, time fossirnlnfo roic-tHftn, ^trirtnrn crista recnnibf'nte, 
(lemimiqiie nrca pl'iiiata aperturn M'parata ; apcrtura ohlKjua, 
superne arcuatim promineate, peribiuuiate doplici, vaide incrassato- 

12* 
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reflcxo, intas sapenie ad angulum et infHi ad bisb levitcr emar- 

ginato ; umbilieo pioAindo. Operc. — 
Diam. mnjor 2^, minor axis 1^ miU* 
Habitat rariiisinie in valle Rungun. 

Of this little shell the sole speeimen obtained by Mr. Blanford 
was forwarded to roe for examination. Its affinities are with the 

Khasia A. heh's: hni it is perfectly distinct in colour, smaller 
sizp, sculpture, narrowpr constriction behind the ridge, narrowf-r 
umbilicus, and in the emarginatiou visible within the aperture 
at the lower part. 

5* Aiycaut pleetocheibUf n. 8. 

Tetta aperte nmbOicata, depresso-turbinata, eonfertini striatiila, alriii 
QomHilllfl ad BUturam etefatis, nitente, avbpellucida, mftaoenti- 
aUndas spire brevi, depreaao-conoidea, apice obtuso, sutura imp 

pressa ; anfrnrtibus 31 convexis, ultitno rotundato, profunda con- 
stricto, tubuliiiii mediocrem gerentc, strictura crista angusta elevata, 
iutus cavo-snlcHta, peristoma expaiisum simulante, ab apertura 
separata apcriura vix ublic^uu, gubcirculari, pertiitoinate duplici, 
margiDe ctdumellafi leviterlncraaaato-xeflexo, ontrali Yalde incraa- 
8ato-pomct(v fortiter acQtangulatlm crii>|)o-plicato» plicis quinque 
aperturam aretantibna* marginibiu eallo prominente angnlato 
junctis. Operc. ? 

Diam. major 2 |, minor 2, axis vix 2 mill. 

Habitat in vaiie Jiungun. 

The dimensions given are those of the largest of four speci- 
mens. The strenuously van dyked plication of the incrassate 
edges of the porrect dextral side of the peristome is a reniarknhle 
feature in this minute species. It rccnll'^ the curious {"nil ui 
Pteroci/clos bilahintus. Sow., but in a more exaggerated i^uise, 
notwithstanding the suMllaess of the shell. Tlie edpres oi the 
folds are thickened and slightly reflected. Its smaller ssize, 
sculpture, and wider umbilicus, and, above all, the mode of 
constriction, prove that it is not an exaggerated form of crenu- 
him* T%e deceptive appearance of the ridge or crest at first 
induced me to class the ahdl with Dioiyx-, but a ckner invcBti- 
gation of the mode in which the ridge was attached to the true 
peristome, and a ?iew of the internal sulcus, revved the true 
position 6i the species. 

6. Alycam cremilatuB, n. s. 

Testa nmbilicata, depresso^tuibioata, dense oblique costulata; spira 
oonoidea, sutura profundiuscula, apice papiUari; anfractibus 4 
convexis, ultimo rotuudato, ad latus inflate, co costulis confertiori- 
bus or?mto, turn juxta peristoma broviter coustricto, Irnvi, t^ihulo 
snturali elnn<r'Uo uon procul ab apertura orieute niuinto; aper- 
tura vix obiiqua, circuiari ; peristomatis labro subdupUci incras- 
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sato, exteriore reflexo, interiore orenulato quadriplicato aperturam 
vix coarctantp; s\m]>\\v\, tenui, marginibus callo crasso pro- 
minente juQctis. L mbiUco prof iwdo^i maigiae rot uudato. Oper- 
culo ? 

Diam. major 4, minor axis 3 taill. 

HaMtat io valle Ruogon. 

The constriction of the last whorl is near the aperture, with- 
out an\ iiitcniu (Hate ridge or swciiinc:, in this respeet show- 
ing an attiiiity witii Aiupiutra and Urniila. In the crenulatiou 
of the peristome it exhibits uu analogy with sculptilis of the 
normal group, in which the crenulations are twelve in num- 
ber, with the origin of the sntaral tabe remote from the aper* 
tore. 

Hie i|ieennenB enmined are aU weathered ind b k ach e d. It 
18 a ODgiilar cireumatanee, that eadi of the three natuial aectiona 
of AfySeu9 ahonld have an analogical connexion diroQgh the 
plicate peiiatomea of teu^iUUi pteetocheilus, and crenulatus. 
The genus PterocycloB, aa above noted, has also its analogical 
representative of the form in F. bilabiatmi and it ia worthy of 
remark that it claims affinity with Alycaus, as well as with 
OpisthnporuSy through the aberrant P. hispidiis, Pearsoii, which 
exhil)its a rctroverted sutural siphon, a1th<nii:!i the structure of 
the operculum, which i« very similar to that ol' its sij)lioule3s 
near relative, P. tenmLabtatus, Metcalfe, contirma its locatiOQ 
among the Pterocyclu 

AfyemtM ctm$ineiu$, B,, var. minor. 

I tind in the collection four specimens oi a &mall variety of 
this shelly bleached, but otherwise agietiiig with the spccimcu 
which I noticed in the ' AnnaU ' for Oct. l^Z, when recording 
the additional cfaaraoter the genua afforded by the preaence 
of the antnral tabe. I can find no other feature to diatinjgoiah 
it ficom the type than the more flatly expanded and distinctly 
donUed peristoma in addition to the amuler aiae. As yet, only 
a single specimen of the larger type ia known ; it is in a fresh 
state, but slightly mntilatedy and the colour is paler than in my 
specimen of the smaller type. The latter ia deficient in the 
distant ribs, but they are plainly visible on more than one of 
Mr. Blanford's weathered examples. A fuller comparison of a 
series of fresh specimens of the two forma will be required to 
decide on their chum to sepajntion. 

Afyem» ttylifiBr, B. 

Several sj)ecimens in the collection correspond ia all j)iirti- 
f ulars with the descrijition in the * Annals ' tor March 1^57, 
iouuded on a single example. Unfortunately the shelU aie all 
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in the same bleached and weathered statc^ only one of them 
having a clear rosy tin^e at the apex. It is noted, as well as 
A. con^tricfiis, as occurring in the llimfriiu \allcy, uiul, heinir 
evidently abundant, ought, like A. strattgulatuSi to be iuuud 
alive in damp niaasea of fallen leaves. 

Alycteus VrmJa, B« 

Several specimens in a bleached state accompany the collec- 
tion, one ot them reaching 6 mill, in length, and aliowmg a 
more full compui is n with the nearly allied Burmese A. Amphora. 
Dead specimens may be distinguished from the latter by the 
shorter sutural tube, the slightly expanded, not double peri- 
stome, and by the absence of a slight angular compression round 
the umbilicus,— 4 character which 1 neglected to note in my 
description of An^hora, A, Umula ia an inhabitant of the 
Bungun valley. 

When we nnd that a single vallejr below Darjiling furnishes 
eight out of the nine 8]>ecies which it has been my good fortune 
to describe from that neighbourhood, what an accession to the 
genus may not be expected from iurther researches in that 
quarter, in the vales of Nipal, and especially in Bootan, stretch- 
ing towards the more humid region of the Kha^ia range, whieh 
has supplied, from n single spot, two other distinct species of 
this most interesting little genus ! 

7. Dipiommatina PuUula, u. s. 

Testa impertorata, ovato-turrita, oblique confcrtim costulatn, fulves- 
centi-albida, versus apiceni rubella, spira subturrita, sutura im- 
prcf^sR, apice obtusiusculo ; aufractibus 0-7 convexis, aiitepenul- 
tuiio tumidiore, ultimo antice valde ascendente, costulis remotioribus 
irregularibus ; apertura subverticali, vix supeme spectaute, oblique 
obovali, peristomste dnplid, mtemo porreeto expansiuiculo^ externo 
subreflexo, margimbus callo appresso expanso junctis^ oolumeUari 
verticali planato intua acute unidentato basi angnIato^rotundato» 
dextrali valde nrcnato. Operc. — ? 

Lon^. 3, diam. I j mill. 

Uabitat in valle Ruiiguu, ad latus occidentale. 

In form and size between Huttnni and foUiculuSy Pfr. ; dex- 
trorse like the latter, though agreeing with the former in having 
the tooth apparent on the coluracllar lip. The tooth is as strong, 
in comparison with the size of the shell, as in the other more 
Easteru species of the North Indian ranges. The more consi- 
derable rise of the last whorl on the penultimate is a feature also 
observable in the large Dipl. MucGilliiTrayi, Adams. The rolu- 
mellar base is deticient m the sharp angle observable in the 
larger Khasia diplocheilus and Darjiling pachycheilus \ and its 
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elongitte rabturrited form at onee dntingnlahes it from pofy^ 

Further specimens of D, pachycheilus, B., kindly sent to me 
by Mr. H. Blanfardj aod contained also in the collection, confirm 
the characters given from a single specimen in the ' Annals ' for 
March 1857. In one specimen I find the striation exceedingly 

minute^ closely set, and obliquely undulate. It occurs in the 
Kungun valley, about the mineral spring of Snnirtoot, in com- 
pany with Strej}fatilus Blanfordiy B., which is found in crevices 
and at the sides of large boulders of gneiss, in damp decaying 
leaves^ as reported by the discoverer. 

8. PomaHas Himalaya, n. a. 

Teata |perforata, attcnoato-tarrita^ aoUdioscula, oblique eonibrtim 
eraaacostata, albida, epidermide tenni pallide cornea mduta { spin 
elongato*turrita, sensim decreaoente, apice obtnso, sutnra imprasBa ; 

anfractibus 7-H convex iuscul is, ultimo rotundato, costis remotio- 
ribus nonnnllis intervenientibus, mox dcsinentibus, pone nportnram 
munito ; apertura verticali, ovato-rotnndata ; peristomate dupHci, 
incrassato, exteruo expanso reflexiusculo, iiitemo continuo, superne 
ad angulum parietalem fissura minime profunda diyiso. Opcrculo 
tenuisdmo, membranaoeo, tranilaoente, paudspirato. 

Long. 54-IO, diam. 2^-4 mUl. Apertura majoris dmill. lon^a, 2 > lata. 

Habitat copiosu in Talle Bongun (4000 ped.) nee non ad Darjiling 
(7000 ped.). 

This ahell seems to be an aberrant Pamaiias, with reference 
to the characters of the aperture. It enables me to assert that 

the anomalous ribbed shell which, in its imperfect condition, I 
assigned, in the 'Annals' for April 1857, to the genua BulimuSy 
under the name of plettrophorus, belongs to the same npcrcnlnted 
genus as this specie?, with a stouter form and a thinuc!* shrl). 
These examples ocrnr far beyond the known limits of the genus 
PomatiaSj and encroach on the teriitories Hi/firocma, M hich, 
in Oriental China, assumes a turrited form, but never obtains 
the cosiUihiled sculpture of Pomatias. A single operculum con- 
tained in the collection cannot be examined in order to ascertain 
its internal structure ; but, on account of the double peristome 
having the internal portion continuous, and of the costulatiou, 
I have no hesitation in referring the species now described^ and 
its evident congener p^raropA^ruv^ to Pomatias, hitherto only 
known as a Southern European form. The imperfect slit in the 
parietal margin becomes occasionally obsolete. A young shell 
is of a clear pale horn-colour. 

Descriptions of all the Ahjcrei, Dipluvimnfiiue, Hic, hitherto 
published will be found in PfeitFer's ' Monographia Pneumono- 
pomorum' and the Supplement lately added. A number of 
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species of Alf/cmts, Diplommatina, Pterocffchs, Cyclop horns, 
Megalomastoma, Streptauhis, and Pupina^ lately described by 
me in the ' Annals/ have been figured m jilates 35 and 37 of 
Pfeiffer's ^ Novitutes Conchologicie/ Othrrs previously pub- 
lished in the same work appear iu Kiister's Monograph of Cy- 
clostoma, up to plate 50. 

Chekeulmm^ Jaauiiry 8^ 1859. 



XXI. — Descrwiions of new ^eeies of Helix, Streptaxis, and 
Vitrina, cameted ii Mr. W. Theaoald, jun., m BumusH, the 
Khatia HiSs, md HinAtsian. By W. H. Benson^ Eaq. 

I. HeUa Ceryx, n. s. 

Testa perforata, turbinato-conica, trmil, nitidula, oblique striatula, 
liris pluribus remotis, striiflqne confertissiini!? interpositis spiralibus 
sculpta, translucente, albida, fasciis ilunlms latis fuscis, superiori 
prope suturam, altera infra peripheriani, uriiata ; Bpira atteuuato- 
oomca, apiee obtunnaciilo; nmctibua 4 otaxnaomtstdh, nltfano 
medio ouunto; apertnnt ob1i^iia» rotondatey pfristoi»ite temn, 
WBotot maigme coliiiiiellifi Tortanli a&gnste refleio* peilbntionciD 
sobteg^te. 

Biam . TTiajor 6, minor 5, axis 5 mill. 

Habitat ad Phie Tb«n, vallis Tenaasehm, raro occorrens. Teste 

W. Theobald. 

The single specimcD sent for inspection is injured in the right 
lip. There afe five raised lines, at regular intervals, on the upper 
side of the whorls, between the suture and the periphen' ; these 
lines are more irregular in the last whorl. The translucent 
brown bauds contrast strongly with the white ground ot the 
shell. 

2. Heliso Attegia, n. s. 

Testa anguste perforata, conica, tcnui, striatula, iiris tenuibus vix 
elevatis, remotiusculis, spiralibus, striisque minutissimis interpositis 
decussata, pellucida, cornea ; spira subanguste couica, sutura len- 
ter impressa, apice aeuto, palUdo; anfnetlbiu 7 conveiiaaciilu^ 
ultimo filoso-carinato, subtos convexiuieiilo ; fl^ertora vix obUqua* 
rhombeo-lonari, peristomate acuto, recto, margine columeUari ver- 
ticnli, <;\iperno vn1(]c dilatato-reflexo, p^ontionein iubtegentC. 

Diam. major 8, miuor 7, axis 8 mill. 

Habitat ad Phie Than, vallis Tenasserim, frequens. 

Distinguished from tbo Cincralrsc H. hyphasma, Pfr., by its 
narrower corneal ibrjUi sculpture^ structure of coiuineilar Up, &g. 

8. Hdix Atx^ n. t. 

Testa angu&te perforata, acute conica, teoui, striis minutissimia cun- 
fertiasiniiB obliquis, lirisque 3-4 spinlibns, Tftlidu, sttpemeaenlpta. 
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8ubtu8 l»?iori» traoslucente, oKytoeo-oonieft ; spira gracfli, conica» 

iMtpnbns concavis, sutura marp^inata, apice acutiuHculo, hyalmo ; 
aiifractibus 7.|, superioribus coiivexiusculis, tiini pianinsnili'^, ulti- 
mo acute cariuato, subtus convexiusciUo ; apertura oblitjua, tra- 
peziformi, pcrUtomate recto, acuto, margiue coluiuellari breviter 
reflezo, supeme perfontionem subtegente. 
Duun. major 10, minor 9, axis 7i mill. 

Haliit.it ad collem Therabiim» Tattis Tcmunerim, nee raro ; detexit 
W. Theobald. 

Distiiiifuished by its sculpture and alender concave spires 
whidi recalls that of my Nilgheiry speoie^y H, eaeuminifara, 

4. Helia: Catinus, 

Teata rinigtiorsa, late nmbiUcata, lenticulari-depressa, bevigata, sa- 
peme demum oblique rugata, fuscescentc ; spira depresse conoidca, 
apice obtuao, sutura marginntn ; anfrnctibus 7i lente crcscentibua, 
superoe planulalis, ultimo noa tlescendente, acute carinato, carina 
eompressiuscula, basi coixvcxa, circa umbilicum profuudum per- 
8pe<^Tum subaugulata ; apertara paruUiqiia, rotundato-lunari, 
perifltomafte ex|>aiiMi, reflexo^ rapctne prope earinam prominent^ 
angnlato, naiginibus lamina valde dmta lameHam prrnter m* 
trantam emittente jiuctis. 

"Pifim. rnnjor !H, minor 16, axis 6 J. mill. 

Hftbitat prope Moulmeiu, proviuciee Teiiassenm, nuriasime* 

Intermediate between U, plectostoma, B., and its own provin- 
cial neighbours, H. Ach/itina, Gray, and rpfuga, Gould. It is 
distinguished from the former by its inconspicuous srolpture 
and more depressed form, by tlie eutennir parietal plait, f^aeater 
size, and solubty ; aiui, reprrsentinii; the two latter by the feature 
of a parietal plate, it pfeseuts a Btronp: contrast to them in ita 
sabconoidal spire, cannation, and detpcr uiabiiitus. 

The single specimen trausinitted for examination is in such a 
corroded ilate, that the true nature of the sculpt uie can meiely 
be gucs&ed at. The aperture is whitish. 

5. Oldhmd, n. a. 

Testa late umbilicata, orbiculato-depressa, teuui, obhque irregulariter 
Ifeziieeo-atriata, cornea? ; spira vix elerata, vel depresauaune oo- 
no)dea» ajnoe exaertnueulo, obtoao^ antora impreasa ; anftactiboa 
^ lente ereacantibna, platialatia, ultimo antiee bieviter rapide 

descendente, supeme obtuse carinato, subtus convexo, circa umbi- 
licum profundum persprctivum angulato ; apertura ohliqua, sub- 
circulari, peristomate expausiu»culo« reilexiu3Culo« maigiuibua 
connivciitibus, approxiiiiatis. 
Diam. major 13, minor 11, aids 6 mill. 

Habitat in regno Bnrmano. » 

CoUecud hy Frofcasor Uidham, Chief of the Indian Geological 
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Survey, dutmg his visit to the capital of Ava. The specimens 
examined arc in a weathered and bleached condition. Its nearest 
ally is the Chinese Oculus, Pfr. ; but, indtpciidently of the 
smaller size ui //. Oldhami, it may be at once distinguished by 
its more depressed form, carinatcd periphery, fewer whorls, peri- 
Btome> &e. In a freah state it is probably clothed with a con- 
spicaous epidermia. The ibrm is interesting from its geogra- 
phical position, indicating an approach to the Chinese and 
Loo-Choo lanna. 

6. Helix Cassidtda, u. a. 

Testa perforata, semigioboso-turbinata, striatiila, striis minutissimis, 
confertissimis, spiralibiis, sub lente apparentibus, deeussata, niti- 
dula, albido-lut^sceiite, fascia 1 lata, rufo-fusca, supra peripheriam 
cincta ; spira oonoidea, Butcna impiesBa* leviber mari^naU, apice 
obtusius(mlo ; auihustibiui 5 eonTeziB» lente aeeresoentabiMi^ ultimo 
ad peripheriam rotundato, subtus convexiosciilo ; apertuza param 
ohliqna, stibquadrato-lunata, prristomate tcnui, acuto, margtne 
columellari brevi, verticaii, expansiuaculo^ cum basali augulum 
rectum efforniaute. 

Diara. uiaj ir (I, minor 5^, axis 4 milL 

Habitat ad Moulmein, nec raro. 

7. Helix Bambax, n. s. 

Testa subaperte et profandisdme nmbtlicata, Bubdepressa, supeme 

oblique flcxuose costulato-striata, subtus laevigata, albida; spira 
convexiuscula, apice vix elevato, planulato, Isevigato, sutura im- 
pressiuscula ; anfractibus 5 * convexiusculis, ultimo ad peripheriam 
rotundato, subtus coutcxo, circa umbilirnm perspectivuui vix sub- 
augulato; apertura parum obliqua, quadrato-lunata, peristomate 
tenui, recto, superne antrorsum arcuato, margine columellari 
oblique desoendeDte, broTiter ezpansiiiseulo^ earn basafi angolum 
obtusuin effbrmaute. 
Diam. major S, minor 6, axis 4 mill. 

Habitat ad Moulraeio, necnon ad Phie Than in piorinciaTenasaerim, 
satis fre^uens. 

The single specimen sent is bleached, and wiihont epidennis. 
The strong flemonsly-ribbed striatiou on the upper side of the 
shell, and the prominent aronation of the right lip above, are 
notable features, and will secure recognition even if the shell 
should prove to be translucent and horn-coloured when perfect. 

8. Helix Bascauda, n. s. 

Testa auguste et protumlo unibilicata, (onica, troebiformis, costis 
elcvatib remotiusculi> ubliquis, subtus tiexuosis, regularibus oroata, 
rufo-comea; spira conica, apice obtusiusculo, sutura impressa ; 
anfractibus 6 oouTexiuaculia, ultimo non deseendente, aa peri- 
pheriam filoio-earinato, subtus couTexo, drca umbUicum sub- 
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taagnhto ; aperture quadrata» periitoiiiate tenni, aciito, margins 

columcllari, uecnon basali, parum expaafliuoiilo. 

Diam. major 4^, minor 4, axis 4 mill. 
Habitat ad Teria Ghat, raontium Kfaasiae. 

A pretty little species, distinct in cbaracter from any Indian 
sbell yet |inblished, and remarkable for the frequent strong and 
regular ribs, aad for its tliread*like cariuatiou. 

Testa perforata, subgloboBO-conica, tenuit laevigata, parum striatula, 
anb epidermide eomea, albida ; spira eonTexo-oooica, apice obtuai^ 
uacolo, suturu irnpreshiaettla, inaiginiilata ; anfWi^biia 6^ tix 
eoDTexiasciilis, ultuno aeule eariiiato> non desoeudente^ basi oon- 

vexin'ciilo, antiee prope penpTiovinm filanulato-exeavato, medio 
subito tumidiusculo ; apertura i)!jli(|iia, subhorizontaliter aiigulato- 
lunata, iiUii.s bideutata, deiitiiius basalibns 2, 1 subcolumellari 
obtu:$o, altero remotiusculo, plicifoniii, binuato, iutrante, peristo- 
mate aopeme tcmii, acoto, nargine ooluaaeUaii ad omlrilleaai bre- 
viter leflexo, baaalt arenato, expanaiiiicalo. 
Diam. major 6^, mmor alt. 5 mill. 

Habitat in montibus Khaaiae, prope Teria Ghit, Teraui onentem. 

Eaaily distingiiiahed from its smaller allies^ H. bidentiadaia, B., 
and Pirrieamif Fh., of Soathem India, by tbe pliciform entering 
tootb, and by the characters of the base near the aperture; 
from the former, also^ by the abaence of the apiral sculpture ao 
oonapieuoaa in that apeciea. 

10. Sirepiaan* TheobaMiy n. a. 

Testa arcuate rimato-^erforata, depressa, oblique pyriturmi, vulde 
tranaveraa, tenuistnata, Btrus ad suturam et ad umbilicum TaU- 
dioribua, albida, nitente ; spira eouTexa, apice prominulo, sutura 
impreaaa, submarginata ; anfractibus 5^, primis lente aocrescenti^ 
bus, antepeuultimo ad sinistram subito majori, ultimo tumidulo, 
parum devinnte. fUitice longe ascendente, basi prope umbilietim 
comprcssa, circa peristoma estns triscrobiculata ; apertura sub- 
trianrciilari, obliqua, scptenuientaia, peri&tomate expanso, reflexo, 
buperue ad angulum Talde sinuato, turn antrorsum arcuato, mar- 
gimbus caUo tenui junctis, dextro tridentato» dente tertio majori, 
baaafi bidentato, panetali biplicato, plica anperiori angulari, proraus 
dcaoendente, turn intoa tranflTerse producta, inferiori Tatidiorip 
clonpata, flexiiosa. 
Diam. major 6, minor 4 J, axis 3 mill. 

iiabitat ad Nauclai (lat. 25° 1 5', long. 92^ 30') ; dctexit W. Theobald. 

This Khasia species is reniarkuble for its transverse depressed 
form, and is only approacind in the number of teeth by the 
Cochin Chinese f^fr. aberrnto, Suulevet. It is one nf the smallest 
species of Strcjtla.i is, and deserves notice as the most north- 
westerly wanderer of this singular genus, in addition to the 
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localities of oriental species given in vol. xii. ser. 2. p. 90^ 
Malacca and Shanghai must be cited for Pfeiffer's Sir. etmoidea 
and Fortunei, 

11. Pupa (Ennea) warm, n. s. 

Testa arcuato-rimata, attenuato-cylindrica, costata, alhida ; spira sen> 
aim attenuata, apice obtuso, sutura valde impressa ; aiifractibus 8, 
primls convexis, turn convexiuaculis, ultimo compressor bevigato, 
antice breviter ascendente, latere scrobiculato. basi pone riinam 
strictiuscola; apertura subaxiali» non lateralis vertioUi^ distorte 
aiiriculari, peristomate undiqne nirrassato-dilatato, margine dcxtro 
s»i}>(*nie protimde siuuato, medio intus arcuato, plicam obtn«Rm 
palntaleni decurrcntem exhibente, parietali callo crasso longe 
asceiideute, el plica uugulari valida, protuude intrante, ad plicam 
palatalem prope approiimante, nranito. 

Lon^. 5, diam. li* mul. 

Habitat cum pnecedeoti^ raro oocunens. 

This shell mnst be classed m the group Emma, Adams* The 
nesvBst approach to it among the species hitherto described is to 
be fonnd in the Southern Indian BmiM Pkriei, Ffr. 

12. VUrintt SeuUSa, n. s. 

Testa valde depressa, peripheria oblongo-ovata, arcuatim striatulat 
nitente^ tranuacente, paliide Tiridi-luteseente ; spira valde phmata» 
a|nce prominoio, sutura impressa, marginata ; anfracdbus 3^ la- 
pide aoerescentibus, ultimo antice latisaimo, superne sntrofsnm 

arcuato, horizoutaliter compresso, non descondcntp, yxripberia 
valde rotundata ; apertura valde obiiqua, ovato-hi nan ; ptTistomat(3 
siinj'lK'i, margimbus conniventibu8« columellah oblique de^iceu- 
deute, basali leviter arcuato. 

Diam. major 18, ndnor 13, axis 5 mill* 
16 „ 11 

Apert. bit. 12, alt. 7 null. 

»» it 1 1 »» 6 »» 
Habitat ad Teria Qhit, montium KbasiaB ; neonon ad Nasmanat re- 
gionifl Kashmir. 

Of this species the larger example from Kashmir waa first 

sent by Mr. Theobald, and subsequently another specimen, 

obtained by him at Teria GhAt, was received. The noii -occur- 
rence of the form in the iiitcrnipdiate mountains ot ISirmore, 
Kemaon, and Sikkim, where other species take its place, is 
worthy of note. It is remarkable for its depressed form and 
lengthened aperture, which at once distinguish it from its ally, 
V. moniicola, occupying the niountain region between the rivers 
Sutlej and Gagra. The Khasia specimen has a few remote 
spiral depressions on the last whorl near the suture ; they aic 
probably accidental. 
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18. PtMux Saim$, n. s. 

Testa subgioboso-depressa, peripherta ovata, tcnuissima, fragili, niti- 
dissima, pellucida, fuscesceoti-cornea Tel pallide cornea, obsolete 
arcoadm striatula ; spira brevissime oonoidea, sutura leviter iin« 

Sressa, marginata; anfractibuB d| rapide aeereflcentibiu, altimo 
eprCflriiUGulo, snbveatricoso-rotUDdato, anticc supcrne antrorsom 
arcuato ; apertura obliqua, subrotundato-lunajri* peristomatts tnar- 
gine robnnellari ^tibyertiGaliter desceodente* snpeme vix calloao^ 
basali leviter arcuato. 
Diam. major S, iniuor 6, axis 4 mill. ; apcrt. iat. 4^, alt. 4^ mill. 
Habitat ad Teria Gliat, cum prtccedcntc. 

1 have named this little species from its habit, observed by 
Mr. Theobald, of sprin^ins^ sev( rai inches from the ground, like 
the little Cape He/iu: Tol/i/n, Aiberg, recordLil m a former Num- 
ber of this Journal on the authority of Mr. K. L. Luyard. l\ Sn^ 
Um also occurs near Darjiling, where Mr. W. T. Blanford has 
foand it aparingly, ia company with another new species. 

Mr. Theobala met with my large apeeiea^ VUrim gigas^ at 
Gherray on the moiintaina alK>ve Teria Ghdt ; it waa not com* 
mon. On the limeatone at the aame place, a aoUd varie^ of the 
little Western Himalayan afaeU^ Hn piicidetti, B,, waa common. 

Chekenhan, S9di Jannaiy 1859. 



XXII. — On the GerminaHon efthe Lycopodieis. 
By Dr. A. Baky'*'. 

The complete failure of all attempts hitherto made to obtain 
the germination of the Lycopodiacese proper, such as Lycopodiwn, 
PsUotum, and Tam^tms, leaves an important and very onsatia* 
factory gap in the history of the deyel<^iment of the Vaaeolar 
CryptogamjB, otherwise so well made out, thanks eqiecially to 
the nappy investigations of Dr. W. Hoimeister. 

By their mode of growth, their general organization^ and 
especially by the position and development of their sporanges, 
the Lyoopodiee proper are closely connected with the SeiagineUa, 
which were long confimnded with them under the same generic 
denomination. On the other hand, however, the Lycopodieae 
proper resembled the Ferns and Eqiiisetaceae in possessing only 
one kind of reproductive body. Now, as the spore of the Ferns 
and tliat of the Equisetaeea* both give birth to a prothallium 
furnished with sexual organs, these two familu s of Cryptogamia 
constitute a particular natural class, the Fteridefie of Gricsbach, 
while SelaginelUi, presenting at the same time two kiud^ of 

* FVom the Keports of the Natural Historv- Society of F^burg, Breiigau, 
Mareb 1868. Translated by A. H«afirey, F.R.i$. 
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sporcf? upon adult intllvifluals, find their place rather in that 
other cla'^« t^f Vrmnilar Cryptogams which Griesbacli hns termed 
Hydroptendca * . To this latter jrroup belong the Rhizocui p^fe of 
Mettcniust and tiu* irenus Isni Irs. wliich, joined to .^rfat/niella, 
form the family Isoere;c (a dcsi^uatioa perhaps prt icinble to 
that of Selagiiiellcie adopted by Mettcnius). Thus, in our state 
of ifirnorance of their mode of germination, the Lycopodiefe oc- 
cupy au uncertain place between two perfectly definite classes 
of Cryptogamous plants ; and according as a predominant im- 
portance is attribated to the development of the organs of vege- 
tation^ or to tbat of the reproductive bodies, tbev will oonatttute 
a nniqae £unil y, comprehending at once the SeUgmdlm and the 
tme Lycopodieie, or will be divided into two distinct lamilies, 
one of which, eiclasive of Selagmdla, will bclonc; to the Pterideae. 
The fitness of this division is supported by the opinion formally 
expressed by Hofmeister, Mettenius, and other o b s e r ve r s ; on 
the other side, it must be admitted, with Spring, that the power 
of producing macroi^pores is extremely reduced in the I/|foo- 
podien? in the period of reni \ egctativc life. 

As the spores of the 0|)]!i< it;los=;f"rr, thf)SP of Efji/isriinn, and of 
many other lower Crypt t;^auis, alter being so often sown in 
vain, had ultimately, uiuler the influence of favonrablc circum- 
stances, manifested their germinative power and unfolded their 
vegetation, I thought that a similar result mii;ht be hoped for 
with the Lycopodieae. Strongly impressed with this conviction, 
in the course of last year I instituted, as often as occasion 
offered, difierent experiments on the germination of our indi- 
genous Lycopodiese, and, in niy berborizations, sought to dis- 
cover some of their spores commencing their vegetation* My 
experiments and mv searches have attained scarcely any result ; 
but I have sncoeeded in observing the earliest phaenomena of 
the germination of Lyeopo^um inundatum* 

In the month of September 1855, ripe and freshly-gathered 
spores of this Lycopod were sown on the same soil as that which 
had nourished the parent plant, — namely a gravelly soil clothed 
with a slimy layer, several lines thick, formed by various Algae, 
especially by Pahnoglam chlamydosjmra, Rahcnh. (Alg. exsicc. 
514). Fragments of this *^(»il were placed in a shallow vessel, 
and kept m a sufficiently moist state, eitlier in my chamber or, 
during' the winter, in the orangery oi the Freiburg Botanic 
Garden ; the spores were spread over the yurlaee of the slimy 
coat of PaJmogloRay and some remained uncovered, while others 
were ])rotected by little bell- glasses. 

The majority of these spores underwent no change ; but from 

♦ Griesbacb, Svsi. iiot. p. IJO. 
t FiKeei hofti Ltpnemb. 
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the ninth day after towing, I disoovered among them a protkal' 
Hum formed of sevca cells. Some decayed and perished during 
the winter. In March 1856, 1 procured new fragments of the 

native aoil of the same Lycopodium ; abundance of spores existed 
scattered in it naturally ; and towards the end of May I was able 
to find among them at least five-and*twenty in more or less 

advanced states of jjci'niiiiation. 

Just as occurs in the Crypto^amia analo'2:oiis to tliose ut which 
we arc s|)eal<iiiu-, the internal cell of the tcLrahedral spore of 
hijcuju'dium muntiaiuin sw&iU and becomes elongated at the 
moment of germination, takes the form of a nearly round 
vesicle, and emerp^s from the exosparium, which bursts and 
o|>cns widely luLu tliiee lobes. 

At a later period this vesicle divides^ by means of a plane 
septum, into two hemispherical secondaiy cells ; one of these, 
the inferior {bmiiar cell), remains undivided, scarcely enlarges, 
and remains surrounded by the remains of the exofportust ; the 
superior cell {apieal ceU), on the contrary, determines, by its 
development and successive division into several cells, the ulte- 
rior i;rowth of the plant. 

This same superior cell developes, internally and at several 
aoccessive epochs, alternating septa, inchned to either side, and 
intersecting reciprocally at very open angles ; by this means it 
step by step gives birth to a terminal cell of the second degree, 
and an intermrdiate cell, disk-shaped, semicircular, and narrowed 
towards the middle of the cellular body taken as a whole. 

Each of these median cells soon exlubits a septiim pjirallel to 
its external surface, which divides it into two unequal cells, — 
one axile, small and cuneiibrm ; the other perijjhericai, large and 
senu-aunular. 

The dual result of these divisions and niultiplicatious of the 
cells is a body composed of a central series of short irregular 
cells, snrronnded laterally by two peripherical cells, and covered 
at the base by the latter, and at the summit by a terminal cell. 

While the germ is still only composed of two cells (I have 
seen it in thia.state only ones), it contains, like the epore, scarcely 
anything hut large, colourless, oleaginous drops. These subse- 
quently disappear. The peripherical cells become filled in great 
part with a clear liquid ; but a few very minute grains of chloro- 
phyll are seen applied upon the wall of the primordial utricle. 
The central or axile cells, on the contrary, arc abundantly fur- 
nished with a granular, turbid plasma, often quite opake, some- 
times containing chlorophyll, but often colourless. All the cells 
generally possess a large rounded nucleus. 

The most developed germs that I have seen, ])rcsented, inde- 
pendently of the two extreme cells, four a^ule cells and four or 
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£ve lateral or peripberieal cells-*^ all, eleven cells or more. The 
germs formed of seven or eigbt eells only were most nnmeroiiB. 

All my efforts to discover plants more advanced hi their deve- 
lopment remained without effect. Thoae of whieh I have jnst 

spoken all perisbed witbout growing any larger. I bave, unfor- 
tunately, been able to visit the locality of my Lycopodium inun- 
datum only in autumn and early spring, and I bave never found 

the lc?i-t trarc of spores in germination. 

Imperfect as my observations are, the crerminative power of 
the spores of Lycopodium is now denionstrat( (l ; oiilv wt are not 
yet able to say vdth certainty bow the prothaliiuin completes its 
growth. 

According to what is know n of the initial development of the 
prothallinm of the Ferns and the Eqnisetacea*, this organ has 
a very different mode of increase in the Lycopodicie. On the 
other hand, it would seem to imitate very manifestly the primi- 
tive form of the arcbegoninm of the Ferns,-- 4W mnch so^ indeed^ 
that at first sight it might readily be taken for an imperfect 
archegoninm 8U{)i)orted on a single basilar edl. 

If it is admitted that the bodies which I have observed are the 
product (as seems very probable^ horn their resemblance to each 
other) of a normal vegetation, the <|nestion anseSy whether we 
are to regard each of them as a rudimentary prothaUnm, ana- 
logous perhaps in form and structure to that of the Ophioglossese 
(the earliest development of which is still unknown), and de- 
stined snbseqneTit]y tn bear sexual organs, or rather as? n young 
archegonium with a smgle basilar cell, which must be fecundated 
doubtless ulteriorly by spermatozoid-^ i'5*<ning, like those of the 
Hydropteridcfc, from special spores ^e^l Illhling only externally 
those from which the arcbegonia are {)roduced. Of the two 
analogies, the second seems to me, in truth, the least probable; 
but there are so many relations of organization between the true 
Lycopodieaj and SeLaginella, that it deserves to be taken into 
oonstderation, and perhaps may ultimately prove to be correct. 
These first positive resmts^ which I am now enabled to make 
known^ show sufficiency that an attentive and long-eonturaed 
study of the subject cannot be made in vain. 



XXIII. — On the British Trocbus Cutlcrianns {Clark), be'\n(j the 
'{ Skcnea Cutleriana of the ' British Mollui>vti and on the 
Trocbus exilis of Philippi {Moll. Sicil ). By Wm. Clark^ Esq. 

To the Editors of the AanaU of Natural History. 
GeNTLKMEX, 7 Norfolk Croscnnt. I^atli, 1 ei)rnary li^59. 

Mr. Jeffreys, in his "Gleanings," whicli h ive lat«Oy appeared 
in the 'Annals/ has impugned my discovery of the Trochus 
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Odlerianus, at kott to the extent of being an original one; I 
therefore beg you to allow me a small space in your valuable 
Jouraal to defend my claim of being the author who first 
introduced this species to the notice of naturalists. As ten yeaia 

have elapsed, I venture to briug to reeollection tbat I originally 
described the shell rmd its animal u« a typical Trorhm, pre- 
viously misnamed a 't Skenea, wlut h is a mere discoid Rissoa. 
My description appeared in the ^Aiinals^ for 18 lu, 2nd series, 
vol. iv. f). 424; and in the 'British Mollusca^' vol. iii. p. 163, 
and vol. iv. p. 270. 

As far as 1 mil concerned, I should m>t havi: interfered in the 
present malter j but Miss Cutler, an eminent naturalist, having 
honoured me by accepting the dedication of this new species, I 
am bound to maintain her nndoubted title to the appellation of 
Thfcim CtUkrkam, 

Mr, Jeffreys, in bis Gleanings/' in tbe ^Annab/ 8rd series, 
¥ol. ii. p. 135, observes, — M. enlis. TVackua exiU$, Fhilippi, 
vd. ii. p. 166, pi. 25. fig. 15. Skenea CutUriana, Brit. MolL 
iii. p. 164, and (TVvdkis) vol. iv. p. 270. In dredged sand 
fiom Slqre and Gnernsejir; and Mr. M'Andrew has it firom the 
Mediterranean. A specimen, larger than usual, confirms tbe 
idea I entertained from the lirst, that this is Philippics species.'' 
Mr. Jeffreys only proves by this, that my T. Cuilerianus, which I 
described as a new species ten years ago, has been found in 
Skye, Onernsey, and m the Mediterranean. The other part of 
Mr. Jetfi L ys's notice only presents one datum — that a larger spe- 
cimen than usual (of what ':*) confirms him in tlu- idea that Skenea 
Cutlerinnn is Philippi's species, which itself re^ts on the founda- 
tion of a single fossil : I quote Philippi's words, " Panorun in 
calcareo specimen inveni." I ask, can this meagre exposition 
be sufficient to upset my discovery, and prove that Philippi's 
r. estfo is my T. Cuiknatm ^ But I proeeed to show that 
Mr. Jefireys's opinion is erroneous, and tbat tbe two species are 
distinet. 

I will now consider Philippi's text and figures of T, exiUs in 
comparison with 7*. Cutleriamu ; and it is fortunate be bas given 
a greatly enlarged figure, in addition to tbat of tbe natural sise, 

to exhibit the minuti« and accurate contour and form of his 
shell. Tbe pattern figure represents a globose and suboonic sbell^ 
bafingits axial and transverse diameter of much the same lengtbj 
showing five volutions — that being the number stated by Philippi 

in his text; my British shell, of which I have taken many hun- 
dreds^ and hnve no-^ m my collection sixty live, perfect, and 
operculattcl spicnnens, has barely three volutions, which is the 
normal rminber that stumps the adult shell. This difference is 
so imporlaut and overwhelming a character as to be conclusive 
Arm, Mag, N. Hist, Ser.3. Vol. 'm. 13 
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that mv 7\ Cutlerianus cannot be the T. exilis of Philippi, and 
cstabli&lics the rnistukc of Mr. Jeffreys. I might here close my 
case; but in conub<jration 1 proceed. 

The general form of the T. exilis tapers from the glohose 
body-Tolution^ with four others, to a subconic pointed termina- 
tion j mine, from the subglolnijar basal whorl^ cannot be aaidto 
taper at allj but suddenly sabaidea into a flattiab, Utmty inregnkr 
ooil of hardly two torna. 

The aperttue in the 7*. emSk in the text ii called aubofbicalar, 
and the figure explains the character of that term by portraying 
a regularly cunred and perfectly even apertural periphery; bat^ 
in the Bntiah and perfect examples of the T. Cutlerianus, the 
aperture presents two cmiapienoua ainuationa (it is never without 
them) — one at the base, and another at right angles about the 
middle of the outer lip, which sinimtions or indentations, under 
adequate optical assistance (which, in so mimite an object, should 
be a powerful Coddiugton le?i^\ exliibit an apertural periphery 
of a subquadrangular instead of a suborbicular form. 

It is useless to continue the comparison of two species so dia- 
mctneally opposed in every essential character. I challenge the 
production of a British T. CutJeriamLs ihdt departs from the distinc- 
tions I have enunciated. As to size, ten years ago 1 stated that 
. my shell was "circa ^ uncise'' in length and breadth; but 
the selection of the largest specunena from many hundreds cap- 
tured by myself, and accurately measured, has proved that in no 
instance has it ever reached ^th of an inch, either axially or 
transverady ; and I feel confident that no adult 7*. Cuileriaims will 
ever be Ibund to exceed these dimensions, or even to equal them* 
I may state that the presence of the sinuaticnsof the aperture is 
a true test of a 71 Ouikrianus being full-grown ; and that shibbo- 
leth never fails to appear before it has reached ^th of an indi 
diameter* 

The natural size ^ven in the figure of Philippics single fossil 
is at least twice that of the largest T. Cutleriamis. After this 
comparison, can any intelligent obsrrvcr believe that my shell, 
that may be said not fully to complete thrre volutions, is Phi- 
lippi's of five, and that tlie form of his shell represents mine ? 
or that his regularly-curved even aperture is that of my object 
with its curious sinuations, which, I repeat, are ni variably pre- 
sent in adult perfect examples? Can we sup])osc that so excel- 
lent an observer would have faded to mark the iLudcutations in 
his enlarged figure, if they had existed ? 

I conclude, and trust I have &iHy demonstrated that the T. 
9mU» and T, CiUlenamu are most dtstmet species; and tfast» 
agreeably to the conventional laws of naturalists^ I am^ by 
priority of discovery, at least as yet, entitled to be considered the 
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original author of T. Cuilerianus, whieh, though proved by me 
to be a strict Trochtis, has lately by some uaturaLiata had attached 

to it the treneric titlr of Marffarita CtUleriana. 

hcu: that the ligurcs ol" our species in the * British Mol- 
lusca,' })Iales 88 and 132, be carefully compared with Phihppi's 
T. ej,i/ui, when it will be evident that they difier greatly : in pi. 88, 
figs. 3 and 4, there is a fair repieseiitatiou, though largely mas:- 
iiitiedj of the £:;( tu rui aspect of niy shell ; and fig. 4 show s por- 
tions^ pretty wcil delineated, of the two apertural siuuaiions I 
have 80 particularly mentioned and insisted on : the figures ol' 
pi. 182 are notiocharfusteristic^ and only feebly mark the sinuous 
tnaigin of the aperture. 

I am. Gentlemen, your moat obedient Servant, 

Wm. Clark. 



XXiV. — Descriptions of new species of Pkytophagom Beetles, 

By J. S. lijox, Esq. 

[WMk a Pfato.] 

The present paper contains the characters of upwards of twenty 
new insects, principally belonging to the faniilies CaasidicUe and 
Megalopidm, Amongst the most interesting are some v(^y beau- 
tirol speeies sent by Mr. H. W. Bates 6om the Upper Amaton. 
The insects deseriM, with a single exoeptioiii are in tiie cabinet 
of the author* 

Crioeerie seapidam, 

C nignw mtida ; elytris plaga magna hmnefali* nigro-notatt, fiilva. 
LcMDg. d\ lis. 

Sabdongate, shining black. Antennas moderately robust, 
fftdier moie timn half the length of the body, sabfiliftwm ; four 
basal joints shining^ the rest opake. Thorax as long as brood, 
i^landiical, slightly flattened above, sides deoily constricted in 

the middle ; duk aistinetly, but not very closely punctured, in* 
distinctly depressed transversely just behind the middle. Sou* 
tellum smooth, imponctate. Elytra oblong, much broader than 
the thorax, convex, obsoletely depressed transversely below the 

scntelhim ; each elytron witli eleven t-owr of regular punctures, 
the first abbreviated, puncturing distmer and deeply iuiprcssed 
at the base, finer an<l much less distinct towards the apex; 
shining black, a larpre subquadrate patch at the base, extending 
from the outer margin nearly to the suture, fulvous, the inner 
edge sinuate, the lower margin deeply and irregularly notched ; 
its surface marked with one or two small black spots. Beneath 
shining black, covered with adprcssed hairs. 
Hab, Northern China. Collected by Mr. Fortune. 

13* 
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Lema Batesii, 

L. supra nitido-lidTa ; capite (collo postico excepto) elytrisque nigris, 

^lis lines marginali nntice, fascm transversa maculisoue duabus 
fulvis ; antcnnis iugro-{)icei3, njtice albis ; subtus paliide fulva ; 
pleuris, femorum linea, tibiis taraisque uigro-piceis. — Long. 1 Im. 

Subelongate. Head ahlning black, the posterior half of the 
neck fulvous. Antennae nearly as long as the body^ filiform, 
nigro-piceous ; second joint obscure f^ilvons, three terminal 
joints, and sometimes the apex of the precednig, white. Thorax 
rather louder than broad^ cylindrical, side^ deeply constricted in 
the middle i above smouth, shining fuivous, imj)iiiKt;it( , tiaiis- 
versely impressed behmd the middle. Scutellum suiootli, bhiiimg 
black. Elytra much broader than the thorax, oblong-ovate, 
convex, slightly depressed Uansversely below the scatelluui ; 
each elytron with eleven regular rows of fine punctures^ more 
deeply impressed at the baae; Bhining black, a lotundate patch 
below the base^ a second near the apex, a transverse slightly 
arched band across the middle, abbreviated at either margin, 
and a narrow marginal line in iW>nt, fnlvoas. Beneath covered 
with adpressed cinereous pubescence, pale fulvous ; the pleurse, 
metastemum, tibiae, tarsi, and a line on the upper surface of the 
thighs, pitchy black. 

Hab, Ega, Upper Amasons. 

This beautiful species has been sent by Mr. U. W. fiatea^ 
after whom I have named it. 

Spilophora tetraspilota. 

S, subtriangularis, Icniter convcxa, fidvn, iiitida ; thorace nigro, fulvo* 
marginato ; elytris utrisque macuiis duabus cyuieiB. — Long. 3 lin. 

SubtriangulaTi pale fulvous ; thorax shining black, its anterior 
and lateral margins pale fulvous ; each elytron with two large 

metallic blue spots. Head smooth above, longitudinally grooved 
between the eyes, the latter piccous. Thorax more than one- 
half broader than long, sides ruuntlccl, riilexed; above smooth 
and shming; disk moderately convex, mipressed with three or 
four small deep fovese, sides near their base distinctly punc- 
tured ; black, the lateral and anterior margins fulvous. Scutel- 
lum siiiouLli, shining fulvous. Elytra subcordate, truncate at 
their base, humeral angles rounded, sides rounded, oaiTowed 
from before their middle to the apex, the latter acutely rounded ; 
above moderately convex, sinuate below the shoulders, distinctly 
punetate-stnate, the puncturing towards the sides confused j 
outer margin moderately dilated, slightly deflexed, irr^gulariv 
punctured ; pale fulvous, each elytron with two large, suboval, 
deep metallic blue spoto, one placed immediately below the base 
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and attached to the outer naagta, the other on the hinder 
disk. 

iM. Ecuador. 

SpUcphara jpiVMia. 

S» vtmva triangularifl» subconvfxa, fulva, nitida ; dytris plagis duahua 
oommwdbna et u^risqiie roacala uafginafi laste e«nflia.--ljOiiff. 

Him. o ^ 

Less trianc^ular than any of the other apeciea^ aabovate^ nar- 
rowed behind, bright Mvona; elytra with two large commoii 
patches and each with a margrinal spot^ bright metallic bine. 
Antennae rather more than half the length of the body. Head 
smooth. Thorax transverse^ sides rounded, nearly atnugfat be- 
hind ; above slip:htly convex, smooth and shining, sides con- 
cave and irregularly excavjitpfl. Elytra murh broader than the 
thorax, ovate; shoulders rounded; sides dilated and rounded to 
the middle, thence narrowed towards tin apex, the latter acutely 
rounded; above smooth and siiiiiuig, rinely punetate-striate, 
puncturing somewhat irregular on the sides ; dilated margin 
deflexed, distantly punctured ; bright fulvous, two large trans- 
verse comntou patches, one at the bawtt, ihe other below the 
midcUe^ trausveraely ovate, and a small ovate spot placed near 
the middle of the outer margin on eachelytnm, shining metallic 
bine. 

Hub, £ga> Upper Amasons, 

^pUophora Bohemam, 

8. rabtrian^nlaris^ flavo-Ailva, nitida ; aDtennis nkris ; elytria cnruleo- 
parpords, flavo-fnlvo-maigiDatia. — Long. 3i>En« 

Tery similar in form to 8. seOaia, but diflfering from that 
ipedea in the broader thorai, in being rattier leaa triangular 
and more ovate, in having blttdc antennae^ and in the different 
coloration of the elytra, which have alao their outer border 
more closely punetuted. Antoins blade, thdr basal jointa 
^vo*liihous; eycB pioeouH. Thorax twioe aa broad as long; 
sides rounded; disk smooth, slightly ecmvez, ddes indistiiio% 
excavated, sparingly punctured. Scutellnm smooth, impnnc- 
tate. £lytra subovate, truncate at the base; shoulders rounded, 
sides gradually dilated and rounded to their middle, thence nar* 
rowed to their apex, the latter pribaeutelv roinuled; above mode- 
rately convex, disk regularly punetate-srriate, puncturinir mn- 
fnsed towards the sides, lateral margin moderately dilated, 
closely and irregularly punctured ; bright metallic blue, the 
entire limb (the inner hall ot the base excepted) bright davo- 
fulvous. 

Hub. S. Paulo, Upper Amazons. Collected by Mr. U. VV. Bates. 
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Dolichotonia speciosa. PI. V. ftg. 6. 

jD. rotundftta, leniter convexa, niirro-jcticfi ; elytris plaga magna intra- 
marginali sauguinea, nigro-acuea notata iustructis. — Long. 7^ liu. 

Rotundate. moclcrately convrx, dark niLrro-fencous, siibopake ; 
rach elytron with a large sanguineous submarginal vitta, winch 
extends from below the base nearly to the apex, its surface 
dotted here and there with roundish nigro-aeneous spots. Head 
impressed oii the vertex with a large fovea ; anteause nearly the 
length of the body, black, six basal joints rufo-piceous beneath. 
Tliorax short, transverse, concave-eiiiaiginate at the apex ; sides 
rounded and dilated, rcflexcd ; above convex in the iniddlej con- 
. cave cm the sides, central line transversely impressed just in 
front of the basal lobe, surfiuse iadistinetly punetured. Slytra 
much broader than the thorax ; shoulders rounded, sides rq;u« 
larly rounded and dilated to their middle, narrowed and sab- 
sinuate below the latter, thence to their apex regularly roonded, 
apex obtuse ; above moderately convex, obsoletely gibbous below 
the scuteUuro ; surface covered with large deep punctures, which 
are smaller and less deeply impressed close to the apex ; margin 
dilated, slightly deflexed, its outer edge somewhat reflexed; 
smooth, and almost entirely covered by a large snbmarginal 
sangtiineous patch, over the p^irface of which are scattered some 
shallow subrotundate nigro-aeiu tuis «])ots. Hfrtrath dark sinning 
nigro-aeneous ; under surface of four autcnor thighs rufous. 
H(ib. £ga. Upper Amazons. Collected by Mr. U. W. Bates. 

Calagpidea Bohemani. 

C. rotundato-ovata, valde convexa, oliscure viridi-aBiiea, subopaca ; 
elytris intra marginem laxe sanguineo-reticulatis. — Long, 9^ lin. 

Rotundate-ovate, subopake, obscure metallic green, tlic outer 
border of the elytra sparingly covered with some irr^ular 
sanguineous reticulations. Head smoolh ; antennae more robust 
than in C discors, third juiuL ratLci lunger than the fourth. 
Thorax transverse, apex concave-emargiiiate ; sides dilated, re- 
flexed, regularly rounded; above convex in ihc imtldlc, indi- 
stinctly depressed transversely in ftmt of the basal lobe, sides 
deeply concave and covered with irregular shalbw depressioiia; 
surfaoe shining metallic green, indistinctly punctured. Elytra 
much broader than the uiorax, very convex, shoulders slightly 
prominent, retuse, humeral angle obtuse; sides dilated and 
rounded to their middle, thence narrowed and rounded to the 
apex, the latter rounded ; disk covered with shining, distinct^ 
punctured, slightly elevated reticulations, which enclose small 
opake areoles ; lateral margin dilated, deflexed, subopake, finely 
punctured, covered within the outer border with irregular loose 
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MngniTMwna retie«latioii8> tlie punetwing of which ii hom 
distinct thiu the rest of the «iiAee» BraeaA nigro-inieoiis ; 
abdominal ae^ents lOBtmAj edged wUh mfons. 
Uab. Pera. 

OnuL^pides pulchcll/i. PL A . rig. 3. 

O. rotundata, itHMlicn convexa, rufo-testacea, subopaca ; antoiiin'i 
ni^ris ; elvLiia na tallict) viridibus, pbiga magna snbniarL^iiiali les- 
tacca i subtus picea ^ liiorace utriuque macula, abdouiiiiei^ue ruib- 
testaeeiB. — Loug. li: lin. 

llotuiiiiate, m()(l( l ately convex, rufo-fulvous, subo})ake; aii- 
tenuac black; clyUa dark metallic green, each with a broad 
submarginal vitta, rufo-fulvous. Thorax semicircular, Bub- 
tnincate at the apex ; aidee shghtly oblique and sinuate; above 
aaboonvexj transveniely impressed in front of the haial ]obe, 
longitadinally grooved down the middle ; enbopake, rafo^testa- 
ceooe, lateral margin obscure piceo*«neou8. Elytra much broader 
than the thorax, subtruncate at the base, shoulders rounded, 
sides much dilated and rounded to their middle, thence shghtly 
narrowed towards the apex, the latter rounded ; above mode- 
rately convex, obsoletely gibbous below the seutellum ; surface 
finely and closely punctured, subgranulose on the disk ; sides 
much dilated, slightly dcflexed, rather less closely punctured ; 
obscure metnllir i^^rrcn, n brond vittn within the outer margin, 
extending from immediately below the base jiLarly to the n]iex, 
rafo-fiilvous. Beneath piceous ; a iongitudmai patch on either 
side the thorax and the abdomen rufous, the latter stained with 
piceous. 

Hab. 6. Taulo, Upper Amazons. 

AgathomeruB Batem, PL V. fig. 2. 

j£eloagatiis, mger; elytris purpureis ; antenaanim spice, thoffaoslnfta 
Mboque supfs, e^rtrorun laseia tiansfeisa maenlisque doabas, 
Jessonbua^ inlks, fiavo-sUns. — ^Long. 4} Un. 

nongate, shining black, covered with adpiressed black pubes- 
cme ', elytra purple ; three terHiinal joints of antennie, together 
wiHi the mtermediate joints beneath^ the under surface of the 
thonn, its entire limb above, a small humeral patch, a transverse 
subsfncal stripe and a transverse band across the middle of 
the elytra, together with the under surface of the thighs, 
veHowish white; the pubescence coneolorous. Head shining 
bladt ; vertex convex, smooth, impunctate; upper portion of face 
indistinctly excavated, finely punctured ; clypeus separated from 
the face by a deep transverse groove ; antcnnjt? more than half 
the length of tlie body. Thorax traT)'^ verse, sides notched near 
their apex ; above transversely convex, deeply grooved at the base 
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and apeX; impressed on either side near the posterior an cries with 
a distinct fovea ; surface smooth and shining, glabrous, the entire 
limb yellowish white. ScuteHum smooth and shining, trans- 
versely grooved, its apex yellowish white. Elytra oblong, parallel, 
convex above, transversely depressed below the scutellar 8])ace, the 
latter slightly elevated, surface closely punctured, bright purple, 
covered with black hairs ; a small spot on the shoulder, a trans- 
Tcrse patch just within the apical border, and a transverse band 
across the middle, abbreviated at the extreme outer margin, 
ydlowidi wkite. Beneath blade; liead^ thorax (a amall spot 
on either side the latter ezoented), cox8e» and the vmdsr aoinoe 
of all the thighs, vdlowish wnite; hinder ]iair of thighs nearfy 
as long as the elytra, thickened, ovate, more convex on the 
upper border. 

Ega, Upper AmaeonB. Collected by Mr. U. W. Bates. 

MastoBtethus thoraekns. 

M. oblongns, subdepressus, flavus ; antennis, facie inter oculos ver* 
ticeque, thoracis pla^a, elytronun dimidio postico liueaque sub- 
ipaimnali antice^ tibiis tarsisoue posticis, nigris.— Long. 5 lin« 
yix, A. Thoiace nuculis duabiis parvis nigris nolato. 

Oblong, subdepressed, deep fulvous. Head shining, indi- 
stinctly punctured on the vertex, closely and deeply punctured 
along the inner margin of the eyes; noe separated from the 
dypens by a deep transverse groove; santeniise, apei <if jaws, 
ana a large patdi covering the upper half of the ftee bel?ircen 
the eyes and extendmg backwards aerois the middle of the ver- 
tex, shining black. TWax twice as broad at the base aa long; 
sides straight, narrowed from the base to the apex; above 
transversely convex, indistinctly punctofed, impressed at the 
hinder anpjle with a deep fovea ; a large transverse patch, cover- 
ing the middle of the disk, blaek. Elytra oblong, subdepressed 
above, narrowed behind, apex rounded, dehiscent at the suture; 
surface distinctly punctured, puncturing much finer and less 
distinct towards the apex ; posterior half of each elytron, and a 
narrow submarginal line, running upwards as far as the shoul- 
der, shining black, rest of the surface deep shining fulvous. 
Beneath bright fulvous, sparingly covered with concolorous 
hairs ; hinder pair of tibiae and tarsi black, covered with similarly 
coloured pubescence. Apex of anal segment in the male with a 
shallow semicircular impression, in the female with a deep semi- 
circular fovea, in the middle of which is a distinct circular punc- 
ture. 

Var. A. Thorax marked with two small black spots. 
Hab» Bga, Upper Amasona. 
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This msect it ?«fy dosely allied to if. ^Mlwte> umI diftn 
iwincipally firom that species in the pveMDoe of the black mark 
on the thorax, and afeo in liaying the nanow submaigttud line : 
tiiese chttraotersy although alight, aw aeverthelaaa aoBafciftt in 
all the epecunaaa I have oeen. 

Mastostethus Batesii. PI. V. fig. 8. 

Jif. oblonprn.^, nitido-fulvus ; aatennis extrorsum, oculis, capitis macii- 
lis, thoraciii iiuu ulis st ptem elytrisque nigris, his niRciiln liiiniemli 
parva fasciat^uc Uau8vei-::iu uute apkem albis; tar&ispiccm. — Luiig. 

Var. A. Antenniiiy tibiis taraisqne nigri^ thoiads maculis dua- 
hoB anticis obsoletia. 

Head emvated and punctured on either side between the 
eyes, vertex finely mmcittred J ahining fulvoui, a tranaverae spot 
on the dypeus, a longitudinal line between the eyea, and two 
apots on the hinder part of the vertex black. Antennse com- 
pressed and much dilated towards the apex ; five or aix basal 
joints fulvons, more or less atained above with Uadr, remaining 
lohita entirely black. Thorax nearly three times as broad at the 
base as long ; sides narrowed from their base to the apex, in- 
distinctly rounded, obsoletcly slnxtate at the base, notched at 
the apex, anterior angles slightly produced obliquely into au 
obtuse tooth ; above subconvcx from side to side, obsoletely Im- 
pressed near the posterior angles ; slmmiir fulvous, a small spot 
at each angle and three on the disk lijack. Scutellnm bitnid, 
triangular, smooth, shining fidvous^ its base transvei.st ly ( d. 
Elytra rather broader than the base (»f the thorax, slightly nar- 
rowed towards the apex, the latter dehiscent ; above subcouvex 
on the sides, flattened along the back, finely punctured, surface 
roaringly oofered with fine blade adpresMd haira ; ahining blade, 
the extreme baae aonetimea lidvoua ; a imaU spot at the humeral 
angle and a narrow faada towarda their apex white; thia latter 
ia aomewhat dibted towarda the auture, ita anterior margin 
eurving aligfatly upwarda. Beneath ahining fulvoua^ aparinglv 
covered with fulvous pubescence; the apex of the jawa, a patch 
on the pleurae in front, a spot in the middle of the anterior sur- 
iace of the intermediate thighs, and another at the baae of the 
posterior pair black ; four anterior tarsi pitchy^ their medial 
line fulvous; apex of posterior claws pitchy. 

Var. A. Antennae (the basal joint ben rath excepted), tibiae 
and tRrai entirely black; face with the following additional 
markmgs : one on the labruiu and four on either side, one being 
placed at the base of the antenna:, and another at the inner 
margin of the eyes, which are pale piceous. Thorax with the 
spots on the anterior angles obsolete; sides l>eueath with au 
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oblong black patch; tlie tnamne band on the eljtn move 
dilated towards the suture. 
iM. EgAy Upper Abuukmib. Var. A. Fern. 

Mastostetkus Pascoei, PI. V. tig. 7. 

' JIf. oblongu8» supra |»aUide fulTOS ; autennis (articulis intermediis ex* 

ceptis) nigro-piccis ; capiti*' maciilis (lualju«^, thoracis manilr\ rlis- 
coiduli, I'lytrisrjnc plnr^a magna commnni oTata a basi ultra mf diuin 
oxtensa maculaque apicali nigris ; siibtiis hilvus ; plewris, feniormn 
uia(^liB> tiUisque anticis quatuor supra, tibiis tarHisque posticis 
totis nigris. — Long. 4 tin. 

Oblons-, j)alc fulvous above. Head smouth, riiiely piinrturcd, 
lower portiou of face separated from the clypeus by a deeply 
grooved transverse line; a patch on the hiiuUr vertex and an 
oblong spot between the eyes black ; autennie pitchy black, iu- 
termediate joints fulvous; eyes piceous. Thorax tranaverae^ 
nanwwed from tlie bue to the apex ; above slightly 
aide to side ; surlaee ahining^ minutelv but not closely punetaTed, 
impressed near the binder andbs witn a distinct fovea; fulvons, 
a transverse patch on the cusk^ emarginate in front, pitchy 
black. Scutellam blaek. Elytra snbovate, slightly convex, siib- 
deprcssed above, narrowed and rounded towards their apex, the 
latter dehiscent; snrfece distinctly punctured; fulvous, a large 
ovate common patch, extending from the base to beyond the 
middle;, and oceopying nearly the whole surface, together with 
a siibtriangular spot at the apex, black. Beneath fulvons, spa- 
ringly covered on the loprs rnitl alidomen with coarse concniorons 
pubescence; some irregular patches on the pkurje, the hinder 
pair of tibirc and tarsi, the upper surface of the four anterior 
tibije, and three oblong ] tat ( lies, one on both the upper and 
lower surfaces of the intermediate pair of thighs, and the third 
on the outer surface of the hinder pair, black. 

Hab, Ega. Collected by Mr. H. W. Bates. 

Mastostethus Jekelii, 

A/, anguste oblongrus, suftparallehis, dorso subdepressus, pallide ful- 
vus ; elytroruiii apicc auticripK last ia lata communi, extroraum 
abbreviata, margine publico lemler uugLdata, fcmoribusque posticis 
eztroisnm, nigris pleoris maciils, o^is tibiisque quatuor antids 
eztroTsumy nigro-piceis. — Long. 4 lin. 

Narrow ly (jhlong, subparallcl, slip^htly subdepressed above; 
pale fulvous. Head finely but subrcinotely punctured, punc- 
toring closer and more deeply impressed along the inner border 
of the eyes, the latter nigro-pieeons. Thmx twiee as broad as 
long at the base; sides nearly straight, narrowed from the baae 
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to the apex; above tranvvcradj euDvex, voxhat abining^ in. 
distinctly pnnctiued, impressed near tbe hinder angle with a 
deep fovea. Elytra obloDg, aides narrowed and roanded at the 
apoc^ the latter dehiscent; surface distinctlv punctured, the 
apex and a broad transverse band in front black; the latter, 
which is abbreviated close to the outer border, extends from joat 
below the basal margin to the middle of each elytron, its posterior 
border being oblique, and forniinGi; a more or less obtuse angle 
at the suture. Beneath pale fulvous, (•(i\ ( i-cd with coarse con- 
colorous hairs; hinder thighs incrassiite, iheir outer surtace (the 
extreme base excepted) shining black ; a patch on tin- pleum, a 
spot on llic upptr auJ under surfaces of the intermediatf femora, 
and the outer surface of the four antuiiw tibiie, nigro-puicous. 
Hub, iiiga. Upper Aniaions. 

MastoiUthue JaveH. PI. V. fig. 1. 

Af. subelou^tus, supra fulvus ; plaga inter oculos, thoracc macula 
discoidali bilobata el^trisque nigris, his vitta obliqua ante, fascia 
traaaversa pone, mediom, maeo£ic|uc prope apicem, fulvis ; snhlas 
pallida fblTns» pleoris macok tibiisqne eztiorsnm nigris. — ^Loag. 
4-4i lin. 

Snbelongate, subdepressed ; above foivona. Head distinctly 
ponetored along the inner border of the eyes, puncturing finer 
and less crowded on the vertex j face separated from the clypeiM 
by a deep transverse groove ; fulvous, aper of jaws and a round 

spot between the eyes black ; eyes piceous. Tliorax twice as 
broad ns long at the base ; sides narrowed from the base to the 
apex, rounded behind the middle, slightly sniuate in front; 
above transversely convex, finely but not closely punctured, im- 
pressed near the hinder angle with a deep fovea ; fulvous, a 
large transverse patch on the disk, bilobate behind, black ; sur- 
face of the thorax surrounding this patch more or less stained 
with piceous. Elytra oblong, subdepressed above; sides sub- 
parallel, narrowed and rounded near the apex, the latter dehis- 
cent ; sur&oe distinctly pnnctored ; black, a spot at the humeral 
angle, an oblique vitta extending from the scutellum nearly to 
the outer border at the termination of its anterior third, a trans- 
verse band immediately below the middle, and a small patdi 
near the apex, fulvous. Beneath pale fiilvous, sparingly covered 
with concolorous pubescence ; an oblong patch on the pleure, 
and the outer aurface of all the tibke, black. 
Had, ISga, Upper Amaions. 

Megalopus Waterhouset, 
M. eloiigatus, aogustfitn'*, parallcluf, fnlvns, snhnitidus; capite, tho- 
racis macula antica, tibiis tarsisque posticis nigris ; elytns griseis. 
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nigro-lnniitu, linea sabnaargtiiidi nttaque oiMcuve Mvn, — Long. 
4-5 Kn. 

Head distinctly punctured; liont longitudinally impressed 
between the eyes, tne latter prominent; black, covered with 
concolorons hairs; the base of the jaws aii(! the ])al|)i yrllow. 
Thorax eyliiidrical, constricted at the base aud apex, posterior 
angles prodiiced into an obtuse tooth ; surface shining, distinctly 
but subremotely punctured, flavo-fulvous, a spot in the middle 
of the anterior border black. Scutellum shining yellow. Elytra 
rather broader than the thorax ; sides nearly parallel, scarcely 
nai luwed behind ; apex acutely rounded, dehiscent at the suture ; 
above convex, flattened aud slightly excavated along the suture ; 
placed somewhat obliquely near the apex of this latter is a short 
tongitudiiuil fossa; surface doselv sad distinctly punctured; 
grey, covered with adpressed black pubescence, a narrow sub- 
marguial line terminating near the middle, and a broad obscure 
vitta on the inner disk, abbrertated towards the apex, obscure 
fulvous. Beneath pale fulvous, sparingly covered with pubes- 
cence of the same colour; posterior pair of tibia; and tarsi black, 
covered with concolorous hairs; anal segment of abdomen also 
black; posterior pair of femora moderately incrassatc; tibia; of 
the same pair incrassate, suddenly thickened beyond their mid- 
dle ; apical half of four anterior tibiae, together with the tarsi, 
more or less stained with pieeous. [Male.) 

{Feniatc.) Posterior femora slightly incrassate ; tibia? slightly 
curved, gradually increasing in thickness towards their apex. 

H(d), £ga ana San Fauio, Upper Amazons. % 

Temtuupii speeiams, PL V. fig. 4. 

T. e&ongatofl, paralldus, ni^er, nitidua ; femoiibus piceis ; abdonuois 
basi apiceque, metastemi toberculis, thoracis kteribus elytrisque 
flavis, his macula humerali, fascia tfansverBa oentrali maculaque 
subapicali nigris; femoribus posticis modioe incrassatu^ subtus 

bispinosis. (Mas.) — Long. 5-6 lin. 

{Fvem.) Fernoribus posticis vix inorossatiB, unispiuosis; abdo- 
uiine flavo, medio })laga transversa nigra. 

Elongate, parallel, convex, subdepresscd along the suture ; 
shining black, sparingly covered with short hairs, the pubes- 
cence on the under surface of the body longer and more distinct; 
abdomen (a large central patch excepted), the metasterual tu- 
bercles, the sides of the thorax, together with the elytra, yellow, 
these latter with a humeral spot, a transverse band across the 
middle, and a subtriangular patch behind, black. Head shining, 
distantly punctured on the vertex, transversely grooved between 
the eyes ; anterior margin of clypeus fulvous ; edge of labrum 
clothed with iVilvous hairs; antenna rather longer wan the head 
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and thorax, eutirt'ly black. Thorax scarcely broader than lon^, 
subcylindrical ; sides coDstricted in front and at their basi;, pro- 
duced just below the middle into a stout subacute process; 
above shiiimg, grooved in front and on either side at the base, 
the anterior groove widened and angled in the centre, descend- 
ing backwards down tlic disk nearly to its middle; surface finely 
and distantly punctured, puncturing at the apex rather closer ; 
fa]0€k^ the lateral mar^o yellow. Scutellam smooth, shining 
blaekj its apex obsoletely notched. Elytra broader than the 
thorax ; aides parallel ; apex rounded, slightly dehiacent at the 
auture; above convex^ slightly depressed along the suture; shoul* 
ders prominent, produced obliquely upwards and outwards, their 
ajpex subacute; surface distinctly punctured, sparingly covered 
with short £ulvouB hairs; yellow, an ovate patch on the shoulder, 
a broad transverse band across the middle, produced slightly 
along the suture both in front and behind, and a large subtri- 
gonate patch behind the middle, black. Beneath black, clothed 
with lfni<!:er and coarser hj^ir*> ; abdomen (a large cpTitral patch 
excepted), the metasternal tubercles^ and the sides of the thorax 
ellow; these latter are nmrked at the base of tli* lateral protu- 
erance with a small black spot ; thighs piceous, j>osterior pair 
moderately inerassate, their apex with several yellow spots ; 
lower surface armed with two acute spines, tlic lirst subapical, 
large, the other smaller, and placed lu ui- I lie unddle. {Male,} 

i Female,) Posterior thighs scarcely inerassate, spine in the 
Idle of tiie under surface obsolete. 
IM, Northern India. 

Temnaspis Dovmesii, PI. V. fig, 5. 

r, elongatusy paiallelus, fulvus, aubnitidus* Tillosus ; antennis extrar- 

snm, thoracis macula, elytronmi plagn oblique prope medium, 
nigris ; ^ubtns nitidus ; pleuris, abdomiue plaga femohbusque 

postieis macula nigris. — Long. 5^ lin. 

Elongate, parallel, convex, shining fulvous; whole body co- 
vered with coarse fulvous haa*s ; seven terminal joints of antennai, 
an obloni^ vitta on the disk of the thorax, and a larere subqua- 
dratc patch across the middle of the elytra, black. Head closely 
punctured, impressed on the forehead between the eyes with a 
deep longitiiJuiul fossa; eyes griseous. Thorax rather broader 
than long, transversely grooved at the ba:»e and apex ; either 
side of the disk with a thick longitudinal elevated ridge, the 
inner margin of which is bounded by a shallow fossa ; siufaee 
distinctly but less dosely punctured than the head; middle of 
the didc with a broad vitta, rather broader behind, abbreviated 
at the base and apex. Scutellum triangular, its anex entire. 
Elytra subekmgate; sides parallel; apex rounded, dehisoeni at 
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the suture ; above subdepressed along the back, convex on the 
Bides aud apex; surface closfly punctured, each elytron with 
two indistinct longitudinal ridges; lulvous, a broad sul)quadratf: 
patch extending across the middle of each el3rtron, abbreviated 
at the extreme outer margin, black ; this patch forms a comm<Mi 
transverse fascia, emai ijuiate on the suiure at its base and apex ; 
the hairs on its surface are concolorouB. Beneath shining ; a 
large irregular patch on the plenne^ another transrene one acroM 
the middle of rae abdomen^ and a large spot on the onter snrftee 
of the posterior pair of th^ha, black ; hinder femora muoh in* 
crasaate, ovate^ Uieir lower edge armed in the middle with an 
obtuse tooth. 
Hob, Northern India. 

Temna^is quinquemacukUm. 

T. elongatus, supra fulvu8,Tillosu8 ; thorace macula elytrisque utiisque 

macnlis duahus nigris ; subtns fulvus; thorace ufrinque mafulis 
diinbus, pleurif), abdominis pia^ ceutraii femoribuaque posticis 
uiacuLi niprris. — Long. 4 lin. 

Elongate, parallel, con^'V'!?, c<i\ crcd with coarse hairs. Head 
coarsely punctured, liuiit excavated; eyes piccous. Thorax one- 
third broader than long ; sides narrowed from behind forwards, 
constricted at the apex and extreme base, produced near the 
latter into an indistinct obtuse protuberance; above convex, 
grooved at the extreme bai»e and on cither side in front; surface 
irregular, shining fulvous, coarsely but subremotely punctured, 
central portion gibbous, and covered with a large black patch. 
Sentdlnm ahining blaek» triangulai-, its apex emaxginate. Blvtra 
broads than the thorax ; sides parallel ; apex rounded, denia- 
oent at the suture; above convex, ooaraely punctured and co- 
vered with coarse pubescence, puncturing nner and more distant 
towards the apex; shining fulvous, each elytron with two trans- 
verse bands, abbreviated at the suture and outer margin, one 
placed before, the other behind the middle. Beneath shining 
folvous ; two spots on either side the thorax, the pleurae, a trans- 
verse patch on the centre of the abdomen, and an ovate spot on 
the outer surface of the posterior thighs, black ; hinder thighs in- 
crassate, ovate, armed at their apex beneath with two acute teeth. 

Hab. Northern India. 

Tmmaspis pulcher, 

T. elougatus, uiger ; thorace elytrisque flavis, illo maculis tribus, hi» 
utrisque macmis dnabus, nigris ; subtos ilavos ; thoracis maculiSt 
pectore, abdomitns plaga oeutrsli* pedibusque (femoribus posticis 
apioe exoeptis) nigris. — Long, 4 lln. 

Elongate, parallel, convex, shiuing black, sparingly covered 
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with concolorous hain ; thorax and elytra pale yellow, the former 
with three, the latter each with two hlack spots. Head shiuing 
black, front impressed with a deep ovate fovea; ch^cus sur- 
rounded by a bright yellow line. Thorax subcylindrieni, sliirhtly 
constricted at the base and apex; sides rounded, slightly pro- 
duced behind into an indistinct process; surface shining, a 
larae subo\ ate spot on either side, and a smaller one behind, 
black. Scutellum shining black. Elytra broader than the 
thorax ; sides parallel ; apex rouudud, dehiscent at the suture ; 
above convex, distinclly but not very closely punctured ; pale 
shining yellow, sparingly corered with black adpressed hairs; 
a wpct on the thoolder and a Urge patch near the middle of 
the dkk^ bifoicate behind, Uaek* Beneath pale shining yellow ; 
two spots on either side the thorax, the entire breast, a large 
patch in the centre the abdomen, together with the legs 
(the apex of the hinder thighs alone excepted), shining black ; 
tibise covered with coarse adpressed black hairs j posterior pair 
of thighs incranate, ovate, armed on their lower surface with two 
acnte spines, the first shorter, placed near the middle, the other 
aubapim. 

Hab. Northern China. Collections of the British Museum 
and W. W. Saunders, Esq. 

Temnaspis nigriceps. 

T, subelongatus, paralieius, nititlo-riiib-falvus, villosus; pleuris capite- 
que nigris j facie iiiferiori, antennis, thorace, feiiioiibus quatuor 
anticis, tibiis tarsisque ilsfis; unguiculis piceis; elytris nigro- 
purpureis» macula apicali mfo^lva.-^-Long. 4 tin. 

Subelongate, parallel, shiiiing rufo-fulvous, villose. Head 
coarsely punctured, front impressed between the eyes with a 
deep fovea ; shining black, lower portion of face and the antennae 
veUow, the latter more than half the length of the body, four 
basal joints shming, sparingly covered with long hairs, the rest 
covered with a short adpresfled concolorous pile. Thorax broader 
than long, subeylindriod ; sides slightly rounded, constricted at 
the extreme base and in front, produced near the former into an 
indistinet protuberance ; above shining yellow, grooved at the 
apex, and narrowly so at the extreme base, anterior groove 
dilated and slightly angled in the middle ; 8uriieu» deeply but 
not very closely punctured, covered with coarse erect hairs. 
Scutellum triangular, its apex emarginate, distantly punctured, 
shining blacky limb fulvous. Elytra broader than the thorax ; 
sides parallel; apex rounded, dehiscent at the suture; above 
convex, deeply punctured, covered with long subdepressed hairs ; 
shining black, a narrow semiluuate apical patch rufu-tulvous. 
Beneath shining rufo-fulvous ; pleurse nigro-piceous ; legs (the 
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posterior thighs excepted) pale yellow ; claws more or less stained 
with pict'ous; hinder femora strongly incrassatc^ ovate, their 
under surface armed near the apex with two acute spines. 
Hob. NepaL 

T. eloagitoB paraUeltui, nitido-iiilvii^ TiUom ; dprtris nigro-porpu- 
rei^ maeula apicali rufo-fulva; fania quatttor antidi piceis.-— Loi^ 
5 Ed. 

Elongate, parallel, shining folvouB, viUoae; four anterior tarsi 
pieeoua; elytra purple-black, a narrow seoiilaiiate patdi at their 
apex rufo-fulvous. Head shining, deeply punctured^ punisturaa 
duatant on the face ; front imprevsed with a deep fovea ; antennie 
more robust than in 1\ nif/nrepft. Thorax subcylindrical ; sides 
constricted in front and at the extreme base, produced near 
the latter into an obtuse tubercle; above shininir, grooved at 
the apex and narrowly so at the extreme base, antrrinr groove 
dilated and angled in the middle ; f?urface dee])ly but not closely 
punctured, sparingly covered with erect hairs. Scutellum tri- 
angular, its apex emarginate. Elytra longer than in T. niyricepg, 
broader than the thorax ; sides pai alh l , apex rounded, dehiscent 
at the suture; above convex, less deeply and closely punetiued 
than in the last species ; shining black, covered with long sub- 
depressed hairs, apical margin rafb-fdlvous. Beneath shining 
Aihroua; covered with long ereet hairs ; posterior thighs aa in 
the last spedes; four anterior tarsi i)iceon8. 

Hab> Northern India. 

Longer and narrower than the preceding insect. 

FmeUomorpha Mwrra^, 

P, subelongata, fulva ; pectore^ abdominis fascub, antenuis pedibusque 
nigris. — Long. 6 lin. 

Subelongate, fulvous, sparingly covered with adpressed hairs. 
Mead eoarsely punctured; clypeus separated from the face by a 
deep transverse fossa ; anten use, apex of jaws, and an indistinctly 
raised tubercle between the eyes, black. Thorax transverse, 
constricted at the base and apex ; sides rounded in front, pro- 
duced posteriorly into a stout obtuse protuberance, winch is 
flafctend towards the apex ; above convex, deeply grooved at the 
base »d apex, shining fbhous, sparingly punetuxed* Eljrtra 
|>roader than the thorax; aides subparallel; apex rounded, de- 
hiscent at the suture ; above oonvex, slightly flatteniMl along the 
back, shoulders slightly prominent ; surface doeely and diatinetly 
punctured, sparingly covered with fulvoua haiza. Benea^ black ; 
head, thorax^ anterior eoxte, a apot at the apex of the posterior 
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Hiighs^ together with the abdonien^ fulvous, the latter with t 
tnuvvene black band on aU the aegmenta (with the exception of 
the laat), the pubeaeence on the black portions concdonms; 
under aurlaoe A the thighs and tibue fringed with bright ftdvoua 
hairs ; p >st( 1 ior femora moderatdtf inoitasate, ovate, 
Hab. Old Calabar. 

This species is nearly allied its general form to P. atrif^Bi 
the difference in the shape of its thorax will, however, at once 
diatinguudi it irom that apeeiea. 

PtBcilomorpha Ju Ivipenn ts . 

P. olongata, suban2:ijstatn, conTcxa, nigra, nitida, fnlvo-hirsata ; 
faciei eljtrisque maculis duabos flaTo-fulvis. — Long. 4 liu. 

Elongate, subangnstate, convex, shining black ; whole body 
covered with coarse pale fulvous hairs; two patches between 
the eyes rufo lnlvous ; the elytra llavo-fulvous. Head shining, 
distantly punctured; the labrum, the anterior margin of the 
L lypcus, and two patches between the eyes, rufo-fulvous. Thorax 
subcyiindricalj constricted at the base and apex; sides produced 
behind into au indistinct subacute process , surface transversely 
grooved at the base and apex, shining, impunctatc. Seutelluiu 
triangular, shining black, longitudinally grooved. Elytra broader 
than the thorax; sides parallel ; apex rounded, dehiscent at the 
suture; above convex, distinctly and doselv punctured; flavo- 
fnlvoua. Beneath shining black, covered with ooane pale hairs ; 
posterior thighs slightly incrasaate, elongate^vate. 

Hob. Port Natal. 

Similar in form to P. a/ra, but easily separated from that 
insect by the produced aidea of the thorax and by the narrower 
scuteUum, as also by the different coloration. 



XXV.*— JVbtei m Lepidaptera coU&^ in Madeira T. Y. Wol- 
laston, Esq.; wOh de$efaH(m» of mame new species. By 
H. T. Stainvon, Esq., V.P. But. Soe. 

1. Eupithtda hi^lariuta, n.sp. 

F.ali8 anticis fiiseio, attido-lBieatis, dorso et margine postico ferrugiaee 

suffnsi? ; fascia termi fcrrnsrinea ante liTipntn «nbtprnnr»nlpm alaraSS 
posticarurn ; a})dQmme fenrugiueo puact&to. — Exp. al. 9 liu. 

Allied to jEmiikicia ptnnihia ; but the central portion of the 
wing darker, the second paler fascia more angulated and in- 
dented, and especially distinguished by the reddish fascia on 
Ac posterior wings and the reddish spots on the abdomen. 

Inhabits Madeira proper, Porto Santo, Deserta Grande, kc, 
Ann,ii Mag, N, Hist, Ser.3. Fo/.iii. 14 
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2» AeidaUa utlmUwa, n. sp. 

A. alis anticis dilute griscis, lineis tribus e ponctis nigricaiitibiis com- 
positis, eoBtam versus angulatiB et latioiibua^ pancto disoiNdaU 
nigro supra lineam oentralem pottto ; mavgine poBtioo uigro puao- 
tato. — ^Exp. al. 6|-7 tio. 

Allied to AddaUa Vurfftdana, but paler and neater; the three 
lines parallel^ and distinctly angulated towards the costai the 

diacoidal spot placed on the central line^ and the hind margin 
of the hind wings more dentated : the hind tibie of the male are 
incrassated, with no spurs, and the tarsi almost obsolete; the 
hind tibia' of the female have one pair of spurs. 
InhabUa Deserta Grande. 

8. Scopula ferrugaiiii, Hiibuer. 
Udea ferrugalis, Stephens^ Mus. Cat. p. 240. 
Inhabits Madeira proper. 

4. Simacihis Fabnciana, LinDseus. 
8ima»hi» Fabfieiima, St«ph«at» Mus. Gat. p. 248. 

Two specimens, both a trifle darker than Buropean qieoimeiia 
of this insect, but apparently not specifically distinct. 
fnhahUa Madeira proper. 

5. Eudorea decorella, n. sp. 

S. alts anticis albidis, striga anteriore recta latiiiscula, striga posteriore 

tenni arcnata ct indentatft, externe IjHp •^ntnrntp fusco marginata, 
signo ochraceo ejipleto, spatio anteroargiuaii angosto aibo. — 
Exp. al. 8 lin. 

In the sharp contrast of colour, this rrspinldes E. renneo ; hut 
from timt species it is abundantly distinguished by tlie iVu m of 
the second striga, the distinct white submarginal space, aud the 
ochreous filling-up of the mercurial marking. 

JnhabUs Madeira proper. 

6. Eudorea frequenteUa, Stainton. 

Eudorea frequtut ilia, Stephens, Mus. Cat. p. 1. 

Three specimens, m bad preservation, slioultl probably be re- 
ferred to this species ; but in all, the central portion of the wing 
is dark, as in the variety (?) concimuiUa, 

irUtaljiU Madeira proper. 

7. 'Eudorea aeuminatelhf n. sp. 

E. alis anticis aiigusiis, acuminatis, dilute griseis, strij^a pi i ire acutt; 
fracta, extus saturatius marginatis, striga posteriore biarcuata et 
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obliqua, s^o 0 subobsoleto, spatio antemarginali grisesceute. — 
Exp. al. 9-10 Hn. 

Closely allied to E. angustea, but the antcrit)r wings even 
narrower and more pointed, the ground-colour ot" a more uniform 
grey, and the nRTCiirial niarkinp^ far more indistinct. 

Inhabits Madeira proper and tbo Dezerta Grande. 

8. Myelois dnereUa, n* tp. 

M. alts aoticis angustolis dilate griaeo-ochreiB, fiuco valde Biiffusis» 
8tr%a prioie obbqua, poatefiore linnata, cfliia dilate griaeo^hrcb. 
— &p. al. 10-11 Uo. 

An obscure* looking insect^ not closely allied to any known 
species; the labial pa) pi are unaaoall^ abort, and the median 
vein of the posterior wings is trifid, as in M, eomp(wteUa^ 

InhMU the Northern Deserts. 

9. Epkesiia ebUella, Hiibuer. 

J^tkesHm ekaiOa, Stephens, Has. Cat. p. 20. 

A specimen of this cosmopolitan insect is rather neater and 
greyer than the apecies generally occurs, but does not appear to 

be specifically distinct. 

10. Tortria ? reticulata^ n. sp* 

T* alis anticis brnnneis, saturate brunneo irroratiSv fascia antica et ma* 
culis d uabus posticis obsolete dilutioribus ; alis postids albis cinerso- 
feticuUtia. — ^£xp. al. 1 nnc. 1>2 Un. 

Not allied to any species with which I am acquainted. Prom 
ita large sise, it has almost the appearance of a Chilo ; bnt the 
broad Diown anterior wings and grey-cheqnered white posterior 
wings give it quite a peculiar character. 

InhMts Madeira proper, 

11. Tortrix subcosiana, n. sp. 

T. nlis anticis brunneo-ochreis, fascia obliqnasaturatiore extus doiitfm 
euutt^nte, costa postice fusco-punctata ; alls posticis albis. — Exp. 
al. 9 lin. 

Allied to Tnrfriv costana, but distinirniphcd by the fascia not 
becoming palt r hi the middle, and emitting a tooth ])ostrriorly, 
and by the absence ut the costal blotch towards the apex. 

InhMts Madeira proper. 

12. Torfrix reiiferana, n. sp. 

T, aBs anticM brunneo-ochrds, area basali obliquedeBinente sataratiope, 
macula obtiqua saturate brunnea a costa medio in fasciam rectam 
ktiusculam obsolete saturatiorem desinente, macula parva (inter- 

14« 
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dam) angnfi Mlli flidinato Ibioft; alii 'pot^^ alMii daenot 

Not doBely allied to any known species: the dark basal 
hatf oi tile anterior wings and the retieulated appearanee of 
tlie pale poaterior wings fannbih it with ratbar fltrikiiig dia- 
iwteta. 

InMU9 Madeira proper. 

13. 2iii€i8 jpe/^t^/^ Linnsiie, 

Tlmm jnWeeiiii, gtwirtDn, Mm. Cat p. 14> 

Two flpadmeiia of thu inaeet^ which is fonMAf ecMsxtaBaare 
with the hnman race, are among Mr. Wimaton's captmea from 
Madeira proper and the SoutheraDeiertai one. of them is rather 
darker tlun usual, but doea not appear to be apeeifically distinct. 

14. Plutella Cruciferarum, Zeller. 

PhUella Cructferarum, Stainton, Mns, Cat. p. 43. 

A specimen of this insect in no mj differs ftom English spe- 
cimens ; it waa taken in Madeira proper. 

15. Gelechia oceUafefla, n. s]). 

G. aiis anticis obscure ochreis, fascia postica jiaruui augulata dilutiore, 
sub costa fnsco-Tiiaiinorobis, puncto plicic ante medium saturate 
fusco, albido cincto ; ciliis apicis uigricautibus. — i^xp. al. 6 lia. 

This insect reminds one sli^rhtly of Gelechia costella and 7nficu- 
Uferella, but is readily distinguished from both by the mdistmct- 
ness of the costal blotch and by the ocellated spot op. the fold.. 

Inhabits Porto Santo. 

16. ChleeMa Poriosanetana, n. sp. 

G. aiis aulicis brauaesccuti-oclireis, striga obliuua ante costse medium 
Aucs. pnncto uigro plicss ante medium; ciliis costalibus postictB- 
que fuacis. — Exp. al. 6 lin. 

Two specimens, rather worn. It is not impossible that this 
may be only a lorm of the preceding species^ from which it 
diTOta in the absence 'of the nebnlar costal blotch, and the in* 
distinctness of the spot in the fold, which is devoid of the ocel- 
lated appeanmce. 

fMtfUp Porto Santo* 

17. Gelechia submissella, n. sp. 

6. alis anticis griseo-ochreis, dorse late» striga obliqua ante medium, 
ftscia postica angiilata dilutionTjus, pmicto plicte ante medium* 
duobiis disci nigris, dilutius circumcuictis. — J^p. al. 4^ lin. 

AUied to 6. ArtemmeUa ; hut the inner maigin of the ante- 
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nor iriBgi^ dfatinettf browlly pafo oahMov^ and Uie ifpoU 
mora contnutod from tbeir being suvPNUidMl «ith'pd» riiigt« 
fiMntii Porto S«ito« 

6. jdk utiGis griBcifl, aataratius nebnlori^ flnoia medk obltqpt lilii 
exterae dentata, lasciaque pottaca aflg«lita attiiiif.— al. 
44 tin. 

Not eloaely allied to aor known species : it reminda one rather 
of domettica ; bat the orcunary apota are loat m iSke dtvk gmttd* 
colour. Tbe btoad central pale with its onfter edg^ tootined, 
Effonh t he moat atriking ebtfacter of tbe inaeet. 
- /ftMtte l>enrta ChraMo, 

19. Gdechia Anthyilidelia, Uiibner. 

ChUekia AmtkjfWdah, Stainton, Hut. Gat. p. 82. 
Exp. al. 4i Un. 

A specimen^ rather saialler thau usual^ appua':^ to be referable 
to this species. 
InkabiU Porto Santo. 

20. Crekchia BkddsteUa, n. ap. 

G. alis auticis fuseis, parum nitidis, macuiiti posticia oppositis albidis ; 
eapite griaeo, fronte albido. — Exp. 3 un. 

Smaller even than G. caplwellaf and with the iascia divided 
into twu o])posite sputs; back of the head grey— by no oieaua 
snowy white in G. captii'tlla. 

Inhabits the Northern Dezerta. 

21. Pieroltmcke f Modermm, n. ap. 

P. alib aaticis longis, acuminatisj albidis parum griseo irroratis. — 
Exp. al. 6-8 Un. 

The ascending palpi, with a projectuig tult of scales from the 
second joint, and with a slender terminal joint, remind one of 
PluteUa'f but the form of the wings, and the exserted ovipositor 
of the female, the flattened abdomen, &c., abundantly distin* 
guish these insects from the Pluiellida, ' ' 

Inhabits I'orto Santo and the Northern Dezerta ; abounding 
is barren rocky plaoea. 

22. JBndrasis fenestreUaf Sco^^oU, 

£ttdrnsis feuosirella, Stainton, Mu». Cat. p. 99. 

iii^^ Madeira proper. 



Digitized by Google 



214 



23. BeMtia MumulenieUa, ZeUer. 
BedeOSa totmmimtetta, MnCon, If nft. G«t* p. 134. 
Inhabits Madeira proper. 

24. Omophila flava, Haworth. 
Omoj^kUa V'^lma, Stwntoo, Miia. Cat. p. 136. 

The occurrence at Madeira proper of this insect, whidii with 
fis« resides in the corica of wine-bottlea, ia interesting. 

25. Pterophorus acaiUhudactyiuSf Jidbner. 
Pterophorus acanthodactyUa, Staiatoo, Miis. Cat. p. 174. 
InhabiU Madeira proper. 

26. Ptcroj>li'inis pterodactylus, Linn8eua. 
Pterophorus pteroihctiflus, Staiuttm, Mus. Cat. p. 177* 

JnhabiU Madeira proper. 



PBOGEEDINGS Of LEARNED SOCIETIES. 

ZOULOUICAL 80CIETY. 

July 13, 1858.— Dr. Ofay, F.B.8., V.P., in the Chair. 

On tbe Genus Synapta. By S. P. Woodward and Lucas 

Barrett. 

The marine animals allied to the Sea Cucumbers, fonning the 
genus Synapta^ possess a peculiar interest for that large class of 
persons who study Natural History with the uiicrosmpe, beeause 
they afford the miniature Anchors^ of which a huiuhed may be 
shown in the field of the " inch object-glass/* and thousands somc- 
timcB exist in the space of a square inch— each elegant in form and 
perfectly finuhed, and articulated to an anchor^plate whose pattern 
^as well as that of the anchor itself) is characteristic of the species 
to which it belong:*;. 

Curiously 011011-11, these ancliors were unknown to all the earlier 
writer?, and most ot" the nioderns. ForskM, who had the merit of 
describing two species of Synapta so long ago as 177a, remarked 
that ther ** adhered to the finger by glutinous papillte invisible to 
the eye.^' O. F. Multer called the Northern species Hohikwria in- 
katfen$ for the same reason. And Eschscholtz, who met with several 
species at Tahiti and on the coast of Russian America, concluded 
that they ought ** to form a class apart, not havinp: tubular feet, but 
adbrring, by means of their shar]) akin, to extraneous objects, on 
which account they might be called Synapta *.** 

* Apporidix to Kotzcbup's Second Vt>yEi«?<', Hvo. f.oiKl. is u>. p 338. Van tier 
Hoeven uiakea EiK-ii»cliolU m\ the Synaj/ia adheres " l>\ lucuas of small hook- 
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Only five years ago (in 1863) Mr. Cocks of Fahnoutli dtscriUed 
two British speeies, and caTe a magnified figure of the Bkiii» vitfaiMit 
seeing the anchors ; and still more recently Mr. Gosse was unable 
to find them, even with the aid of a microscope *. Howerer* they 
are present in all the examples that have come under our notice, and 
they can always be seen with a rommon pocket lens. Indeed the 
lai «;i r anchors of Synapla ilii/ituta are nearly half a hue in length, 
and vii»ible to the unassisted eye. 

Ja^ersays that all the anehors of his Synapta Beselii are -j^^rd of 
a line in length, and can be seen without a glass. This great Synapta 
of the Cdebes is a yard long* and called a **sca«Berpent" by the na« 
tives! t 

Two other large species, described by Lesson, were said to create a 
burning stMT^ation when handled ; but it is not clear whether this 
was caused l»y the anchors, or by urticntiuL: organs, like those of 
the Actinia and Eolis. No such pheenoineiion could be detected by 
Quatrefages or other observers who hare handled the smaller Synapta 
when alive. 

The anatomy of these creatures appears to have been first in- 
vestigated by Leuckart ^, who examined the Synapta mttaitt of 
Forskc'il, and ascertained that it had no internal respiratory organs 

like the TTofnfhuria. 

Anelioia and plati ^ utti ihiited to this specief, which comes from the 
shores of the lied Sea, near )Sue2, are to be tbund iu the cabinet of 
erery microscopic obssrver. The slides are prepared in Paris> and 
extensively re-manufactured in this country. The anchor-flukes are 
plain and simple, and the articular end of the shank is deeply subdi- 
vided. The plates are furnished with a raised arch at the smaller 
end, forniiuL' a sort of cavity for the reception of the anchor-stock. 
Thev are exactlv like those tifrured in Midler's article, '* Ober deu 
Ban der Eciiiiiodermen " (Berlin Trans. 1854, t. 6. f. 17), under the 
name of S. serpentina. There is a woodcut of them in Carpeiiier'a 
work on the Blicroscope ; and figures are also given in the Micro- 
graphic Dictionary. Mr. Wm. Uriesbach has a tUde with the mi- 
Uary plates, which are oval and granular, very numerous, and all alike. 

Prof. Forbes was unacquainted with the anchors of tlie British 
Synapta i and Dr. Carpenter in his last work (1857) says it is not 
known whether tliey have anchors, or wheels like Chiridota. 

We have obuuned evidence of both the European Synaptce from 
several British localities ; and as the published notices are scattered 
in many works, we propose togive some account of them, and also to 
describe a new species from Oiina. 



lets but this expression (der sie iiberall v, ii> Klettcn auhiiiigeu) is cniiiloyed in 
the introdaetory paragraph. In the special ileticriptiou of iiynapta he only speaks 
of ** mall fvnghnetm (Ranhigkeiten) inviiible to the naked eye.*' And be de- 
scribes Chiridota verrucosa as, " corp^re undiqjae verrftclt rubite .adIunentibM 
0 obsito."— Zool. Atlas, fol. Berlm, 1821). 
* Aquarium, p. 243. 

t Dinertatio de Holotburitt, 4to. Tunc. 1833. t In** 1^31.. 
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1* SofAftTA MarrMMr (HoxMHirRtA), lionligii* 

The anrUest weount of tbUr species appears to have been given by 
Montagu who discovered it on the coast of Devonshire, and cof* 
rectlv observed its affinity with the Holothuria inh€erens of the 
*Zooiogia Danica/ but pointed out its characteristic difference by the 
epithet tJiijifata** It has four fingers to each of the twelve ten- 
tacles, and a minute thumb, which has been overlooked by all ob- 
servers except J. Muller. It was again found, prior to i818, by 
Cranch (the Naturalist to the Congo Expedition), whose specimens 
•represent in tbe Btitish Museum't. In 1844 Mr. Joshua Alder 
difcovered it on the west coast of Scotland, the most northern lo- 
cality yet known. He says in a letter : — ** I dredged the tnie digi- 
ffl^fl of Montagu in Rothsay Bay in 1H44. At that time I could 
have got nny number of specimens, though it was confined pretty 
nearly to one sjiot m shallow water. They broke Llieniselvcs uj) jio 
that it was impossible to keep them entire ; I, however, made a 
drawing of one at the time, which I now send ibr your inspection." 
Mr. Alder further states that he had received specimens nom Mr. 
Barlee, dredged in Birterbny Bay and at the Arran Islesy on the 
west coast of Ireland. 

In l'^t5 Mr. Alder agiiin met with thi:^ species in Torbay; and 
in Jnnuarv 1854 tlie Rev. Chnrles Kin^slcy " collectc(i many living 
specimens oa the beach, near Torquay, washed ashore after a heavy 

In the < Contributions to the Fauna of Falmouth ' for 1853, by 
Mr. W. P. Cocks, this Synapta is figured and described, but not 

very minutely. "The specimens procured measured from 2} to 
41 inches in length, and about f inch iu diameter. Found in the 
blue mud and sand, Uelford ; plenti^ in particular localities ; Fal- 
mouth, very rare.** 

The Synapta digitata ranges southward to the Mediterranean, 
and seems to be very common on the shores of the Adriatic uear 
Trieste, abce J. MfkUer speaks of finding the moUuskigerous sacs *' 
in upwards of 70 individuals By the kindness of Dr. Hartmann 
of Berlm, we ha:ve received examples from the same locality. It was 
not found by Prof. Edward Forbes in the jTIgean ; the specimens 
distributed hv him were taken by Mr. MacAndrew in Vigo Bay, on 
the north-east coast of Spain, in the year 1849. Last year (1857) 
we accompanied Mr. MacAndrew in a second dredging excursion to 
the same coast, and obtained numerous examples of the Synapta in 
lO-fhthom water, ft few miles below the town of Vigo ; they bad been 
preriousty found in shallow water, on the quarannne ground, about 
twelve miles higher up the bay. The specimens were small, none 
exceeding 6 inches in length and \ ineli in dinnn'trr. Tn colour 
they were dull purplish red, slightly darker m front and on tlie back, 
and marked with five pale bands, indicating the longitudinal muscles 

* linn. Trans, xi. p. 22. t. 4. f. 6. 

t Gray, C^ogue of British Badiata, p. 12. 

X Ueber S. dMimia und fiber die Erzengung von Schnecken in Holothnrien. 
4to. Berlin, 1852. 
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whieh answer to tlu Inwa of aiiakm (or MiMflw) of tlw oth«r 
Ecbiiiodermatft* The akm was aUo matded wUh nmute lad apota, 

produced by epiydermal papillae. We preserved eveiy speoiiiiea we 

could find, hoping to detect the ** moUuskigcroiis sacs *' in some new 
pha-^e of their development ; but in this wc were entirely disap* 
pointed. The inustines of the creature were filled with inorganic 
mud, iu wiitch we dettfcted an occa&ioual Diatom or Ilhizopod, but 
nothing more* When placed in basins of seihwater, they showed 
their tentacles freely« and most of them remained ei^panded when 
preserved in spirit. They were very slnggpsh, aud did not STinea 
much disposition to vomit their interiors or to break up into ftag« 
ments. We readily detcrted them in the dredge, even when obscured 
wifh mud, by their vliuj^ing to the tiugers, as described by Jbcsch' 
scholtz. 

In some examples the auc/iors are very few, aud ranged m u double 

Una alone the mnsenlar bands. They vary from about twenty-five 
in the field of the inoh object-glass to three times tliat number. 
Theb len^h averages about ^th of an inch. The auchor-fluket 
are sometimes plain, and sometimes barbed with tliree to five serra- 
tions. The anchor-plates are ovfd and lonf- shaped, having a pro- 
cess (or stalk) at the end to which the anchor is articulated; the 
disk is perforated by four large siuiuie holes surrounded by an 
irregular series of suudler openings ; the articular process has a sUt 
like the eye of n needle. In the northern speomens these plates 
are roimded and rather oboordats^'* but in those from the southern 
locality tliey are longer, less regular, and somewhat oentxacted uk 
the middle % the pjertomtions also are larger in pvoportion» and more 
ansrular. 

Some "Jpecinienri possess a few great auchovi, four times as long as 
the rest, and with large dukes, lying with great regiiluriLy in the 
interspace of the muscular bands ; their plates are oorrespoudingly 
large, and irreguhff in outline. 

1b the andmn are fixed transveraely t o the Ung^ of the animal* 
aome being turned one way and some the other. 

Besides these, the skin contains innumerable smaller ]>ftrtir;les, or 
Mtlianj plates, which are especially crowded over the muscuhir bands. 
They are oblong, or hour-glass sliaped, and about ^th to |th the 
length of the anchor-plates,, or from j^^oTF^^ rilf^ ^ ^'^^h 
long. . . 

By far the greater number of the anehors are imbeddri in the 
skin ; only a few rise above the surface or swing freely on their 
pivots. Tbey are developed beneath the epidermis, become liberated 
by the wearing of the surface, and are themselves broken hy use and 
worn away and replaced by others. The anchors an developed 
before the auehot -plates. First, wo find a simple, slender spiculum ; 
then another, louder and expanded at one end ; those on^ which, 
have attained their full length begin to devdope flukes ; and it is 
not until the anehors are completely grown that we detect any trace 
of the anchor-plate. This also makes its appearance asji straight 
needle lying beneath the middle of the shank ; in the neit stage it 
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b forked «t ea^h end ; these hranehes grow and ditide again, until 
the plate is all sketehed oot, the inafgin heing added last, and the 
whole becoming more solid. We have not met with any figure of 
the spicula of S. diffifata, except the bad one given by J. Muller, 
whose work we have only been able to see in the Libraiy of the 
Museum of practical Geology. 

2. SyNAFTA(Hox.OTHiiaiA) iNaARBN8,0.F.MaUer. 

The second European Synapta was discovered at ChrisHansand, 

on the CA)\\A of Norway, and flgnred and described hi the 'Zoo* 
logia Danica* (1781). The anchors and plates are also figored 

in the mlnnrable Memoir of Dabeii ami Korrn *. The ana- 
tomy ot this species is de^rribefl at some length by M. Qufttre- 
fagesf, who regarded it as a new speeie??, and ealled it Dttvenicea. 
These specimens were obtained on the coast of Brittany, at tlie Isles 
Chaossey near St. Malo, where they were Tery abnndant in the roud 
near low water, and attained a length of 10 to 18 inches, with a dia« 
meter of 5 to 12 lines. 

The anchor- plates of this spedes more nearly resemble those of 
the Red Sea 5^. riftafa than the last. They are oval, with no arrh 
or process at the articular end ; and the disk is perforated by six 
oval cells surrounding a central opening each with a scolloped border, 
as in iS. vittata. 

The anchors have serrated flukes, the serrations varying from S 
to 7 ; and the anchors are sometimes shorter than the plates» some- 
times considerahly longer. 

The miliary granules are few, and confined to the muscular bands ; 
they are only half as long as in 8, diffitata, and rudely crescent- 
shipped. 

A. specimen of this Synapta was obtained by Mr. Ilenslow at 
Aberystwith, and communicated iu ISIU to Dr. Leach, who labelled 
it '*Jemania Hen^fwana*'' It is a small indiTidual with impCN 
feetly derdoped spicula, but showing the characteristic pinnate ten- 
tacles. 

In Juno IH56 Mr. J. W. Wilton, of Gloucester, found another 
example at Criccieth, on the same const of Cardigan Bay. It was 
discovered under a stone, at low wau r, and presented tlie appear- 
ance of a clear pinkish waving worm, about 3 inches long, with a 
nnmber of little papillss all over it, and five ildnt longitudinal bands 
firom head to tail. It had twelve tentacles, with five digits on each 
side. It was perpetually waving and swcUing in one part, contract- 
ing in another^. It lived but a short time, and finally constricted 
itself and broke up into half a dozen frafrnifnts 

In Fcbninrv 1S56 Mr. E. V. . Huckland obtained a Hner specimen 
under siniihu circumstances, in Lihou Bav, Gnemsev. A micro- 
e(*opic preparation of the skiii of this specimen shows 150 anchors 

* Proceeding* of the Roval Academy of Sriences. StockholiD, 184fi. 
t Annates des Sciences Nat. 2 mr. t. xvii. Zool. p. 19. 
X Ponkal named me ipedei Sj/ne^ reeiproeam^ on aoootnit of these remark', 
able mutcfllar movemeata. 
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ID the field of tli« inch object^kis inch diameter) ; and the an- 
diors are more than lialf as long again as the pktes 

Mr* Cocks, who met with Synapta in/uBrens on the coast of Corn- 
wall, reg:ar(leil It as a variety of S. digit istn. lie describes it as 
having " 13 digitated piuuee ou each teulaculuui. Len<j;th of speci- 
mens procured froTn 1 to 2\ inches by y^^th to |th of an inch. Found 
in hard and ston^ soil ; Helford« scarce ; 1 almouth, very rare. I 
have kept them ahveOir months in aaapwaterfiNeaied ftm HeUbid 
or 6wyflya-TMe» bnft they invariably broke into firagmeata as soon 
as water from Green Bank was thrown mto the glasn/* 

Lastly, two small specimens weie dredged by Mr. ManAadrew in 
Bantry Bay> in Angoat 1057. 

Synapta biobntata, W. & B. 

The new species which we have now to describe was presented to 
the Zoolc^ctu Museum of the Cambridge University by the Rev. 
G. Vaehelt, who brought tt from China. There b also a specimen 
in the British Mnseum presented by Mr. Reeve. In its contracted 
state it measures oidy 2 inohi s in length and 5 lines in diameter. 
The skin is unusually thick, much corrugated transversely, and 
thrown into five deep longitudinal folds. It is almost devoid of 
colour, but the vcutral band may be distinguished by its breadth, 
the lateral being rather less wide, and the dorsal muscles narrower 
still. The twelve tentacles are each furnished with four lobed digits 
snrrounded with a sheath. 

The anchors are short and stont ( rather shorter than those of 8. 
(Hfiitafa), with 8trai{i;ht projectiup: " lieanis" ; the flukes are smooth 
and bitid. From .")() to 70 occur within a radins of -j^th of an inch. 

The anchor-plates are obovate, truncated at the articular end, and 
pierced by very numerous circular holes, which diminish in size from 
the centre to the circumference. The margin is never completed 
(so far as we have seen), but the boundary of the external perfora- 
tions is broken^ Uke that of a wire-gauge. 

Tlie Tniliary grnn\iles are rather large, very numerous, and resem- 
ble cruciform fra^uu nts of the anchor-jdates. Near the bases of 
the tentacles they btcome still more numerous, larger, and more 
complicated. 

Mm^trotiiUi, — As might be expected of minute organs indefi- 
nitely multiplied, monstrosities are not unfrequent. Mr. Hislop has 
a shde of Synapta viHata in which two of the anchors have double 
shanks, and we have seen S. bidentata with three flukes. 

(iL-nns CiiiRiDOTA, Esch. 

This genus was uroposcd by Eschscholtz at the same time with 
Synapta. It was defined as iiaviug digitate tentacles, whilst Syn- 
apta had pmoate tentacles, — au unfortunate definition, as all the 
species figured in the ' Zool. Atlas * are represented with pinnate 
tentacles ; and of the two other examples of Chtridota quoted, vis. 

* ** Slides of this spedmen are in many eabioete, with a red label, but witb 
no ipedfic name or locality. 
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Hofothwrut mkaartw and H; lmm»^ die fim k a iS|yiMji/« acoordiiffi 
to the auihor'a own definition. It was on this aocmmt that Vtm* 
Forbes referred our digitate species to Chiridota. 

However, subsequent antlrors Imve agreed to apply the name 
Synapta to the species with ancli Dis, whicli consequeiitly adhere to 
the finger * ; and to call ihuse Chiridota wliicli are oruamenied with 
microscopic wheels. lu C. leevis these wheels are very minute and 
elnatcred in Kttle groups beneath the epidennia, and when the 8ttr« 
face ia laiaed with a needle point they are set free. In Chiridota 
violacea, figured by Muiler in the Berlin Transactions, uA ajgain in 
Dr. Carpenter's ' Microscope/ Ihe wheels are attached to a common 
connecting: tbreHd, 

Vroi'. Steeustrup has formed a genus (or Milu^enus) for another 
Greeuiand species — Myriotrochus Rinkiiy in which the wheels are 
larger and eoattered over the skin, each having its own stalk. These 
imela first appear aa litde atan» with rays or spokes of Tarions 
nnmber (18 to 25), which increase until tliey attain their normal 
length* and then expand at tlu ir ends until they join and form a 
rim (or tire) to titr wheel. A ring of spines is afterwards formed 
on the thickened ]i)ui L;in ; the sjtines are pointed towards the centre 
of the wheel, and are numerous as, or rather mure uunicruu-i 
than, the spokes. As the wheels only occur on the three dorsal 
mtmittaealar hands, they ean acarcely aanst m locomotion^ and 
must he regarded as ornamental diaracteristies, anch as nature lovea 
to heatow fir ns to marvel at. 

Synavta, Eschscholtz, 1829. 

1. 5. vittafa {Fistularid), Forskal, 1775. Soea, iUdSca. 

2. t^. reciprnrtins, Forsk. Suez, Red Sea. 

3. S. tn/urrens i^Holot Iturnt), O. F. Miiller, 17!^! ( = IIolof/iuria 
^ava, Rathke ; Jemania JJe/idowaua, Leach ; tS^/tuj[jta iJucenujea, 
Qnatr*). Christianaand og Krageroe ; Aberystwith and Criccietb« 
North Wales (HenOow and Wman) $ Falmouth, CknrnwaU (IT. P. 
Cocks) ; Bantr}% TV. Ireland (MaeAndrew and Barrett) ; Guernaay 
(JE* C. Buckland) ; lies Chaussey, near St. Malo (^Qnairefaf/es) . 

4. S. digitata (Ilolothurin), Montagu. Devonshire {Mont., 
Cranch, Alder, fCinr/sley) ; Falmouth (Mr. Cocks) ; W. Ireland (Mr. 
Barlee) ; Rothesay, Bute (Mr. Alder) ; Vigo Bay, N. Spain (JdaC' 
Andrew) ; Trieste (Joh. MiUlerf Dr. Jlartnianu). 

5. S. mmmUoMo, Each. Tahiti. 

6. S. maeukOtt, Ohamiaso ft Bysenh., Act. Nat. Cor. x. p. K t. 25. 

7. S.l verrucosa (Chiridota), Esch. .Sitcba, Russian America. 

8. iS. Beselii, Jager, 1833. Celebes. Berlin Trans, t. 6. f. 15. 

9. S. radiosa, Rcvnaud (teste Jager). Coromandel. 

10. S. Ijidnitata^'^V . & B. 1858. China. 

1 1. iS". htjjpa. Mull., Berlin Trans. 1854, t. 6. f. 16. W.Indies. 

12. S. terpentinn, Miil!., id. t\ 17. Cekbes. 

* Tlie aame Fittuiarta, given by For&kal, \\m be«n abandoned, partly becmsa 
ttie author indnded vnder it tome true HoMhmmt and duelly baanie I^aiaiick 
employed it lor fhOM. latter inttaid of the ^fn^m. 
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GmmiiKiTA, Ewh. 

1 . C. Itei-is {Holothuria), O. Fabr. GreeuUnd* 

2. C. violacea, Peters. Mozambique. 

3. C, ? jpurpurea. Leas. fUOdand Islandi. 

4. C. j£jn6rtVnf«, Each. I. Badak, Coral Sea. 

5. C. dueotoTt Esch, Sitcha, Biuaian America* 

Myriothochus, Steemtmp. 
1. ir« JCM«b Onenland. 



Julj 27, 18D8.---Dr. Gray, F.R.8., V.P., in tbe Chair. 

On the. Geogeaphicajl Distribution uf RsVTILia* 
By Dk. Aubbt GOmtbbk. 

It was with ^rcat pleasure I read Mr. Sclater's paper ** On the 
Geographical Distribution of the Members of the Class Aves," pub- 
lished in the * Proceedings of the Linnaean Society,' February IHijS, 
And again, in personal interriews unth my friend on similar snbjecta 
I had often the satisfaction to asree with nim in resnlts he had pnned. 
from another part of the animal kingdom. But such gratifymg re> 
suits as we find in the aforesaid paper can only be obtained, not 
merely by an extended knowledge of the whole animal kingdom, but 
b? a complete knowledge of the details of a separate portion of it ; 
and the reason wh^ all the attempts at a geueral account of the geo- 
graphical distribution of animals are not satisfactory enough for the 
naturalist, is to be found in the eircmnstance, that the aumors were 
not acquainted in the same degree with erery part of tbe subject 
treated, as also from our limited knowledge of zoology. Thualmay 
follow the example of Mr. Sclater aiul give for the present only an 
account of the geographical distribution of tho?e animals, to the 
knowledge of whirh c^pncially I have latterly devoted myself; and 
often referring to that ^lapcr, I shall show how far I can agree with 
the general views oontsiiied therein^ and whether these groups of the 
natural kingdom ^Te us a dirision of the earth's Buifaee into the 
same natural proTmces. 

Part I. 

On ths GsooRAPHtCAL DianuBVTioif or trs Snakbs. 

Schlegel, as he first founded plulosopliic al views in the knowledge 
of Snakes, first gave an essay ou their geographical distribution, 
showing the exact locality of the species as ihr as was then possible. 
He however only pouted oat the geographical areas over whidi Uie 
species extend,— certainly the first basis upon which a knowledgeof the 
geographical distribution of the families and genera can be founded. 
But at that time the much more limited knowledge of specific forms 
obliged him to establish genera^ of too great extent i and in conse- 
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queiice he could not bring, in a more or less accordant correspondence 
with a certain province of the earth's surface, tliose genera which are 
really peculiar to such a separated district. And although that 
Bfceteh, with whieh the first volume of 8ehlegei*8 'Essai ' is oonelnded, 
deserves the more adniratkm, as this bnaich of science, not pre- 
viously cultivated, was raised by him at once to a degree of phi- 
losophical view adequate to his system, it must share the destinj 
of every such nttempt, wlien our knowledge of faunas as well as 
of geography is more advanced : many stated truths will hold good 
— a part or all the principles applied before will form the basis 
of the next attempt ; but mauy other points will appear to be modi- 
fied or wrong, and will be replaced by other results. For a better 
understandinKy one may compare my view of the geographical dis- 
tribution of Reptiles in Africa with that of Schlegel. In this a^ 
tempt I have maintained his idea of sperreSt but I think I hare 
gained more general nncl mnre true results by more limited jronera 
(far diti'erent from those subgenera,** which are in fact s])rcies) 
and by a modified view of the geographical regions. But we now 
also want far more correct information concerning the genera and 
ftmiiies, before we can amre at very satisftctory conclusions. 

There is, in the first place, a much greater disproportion in the 
distribution of Reptiles over the different regions, with respect to the 
number of genera and species, ns well as of individuals. Amphi- 
bian life is entirely differnit fro?n th;it of the higher animals, being 
exposed to the slightest moditicatioiis of external physical influ- 
ences ; and there are again great differences among the Reptiles 
themselves. Let ns compare some of onr 6nakes with Batra- 
cfaians, in a few instances only. Frogs and Toads are (bund on the 
Shetlands, whUst Vipera beruSt the most uorthem Snake, is already 
scarce in the north of Scotland. Uana temporaria is met with in 
the Alps round lakes, near the region of eternal snow, which nre 
nine months covered with ice; whilst Viptra fjern^ reaches onlv to 
the height of 5000 feet in the Alps, and of /OOO ui the Pyrenees. 
A Tritou or a Frog being frozeu in water will awake to its fonner 
life, if the water is g;radQJly thawed ; I found myself that even the 
eggs of Bom iemporaria, frozen in ice for seven hours, sufl^ered 
no harm by it, and were afterwards developed. A Snake can oidj 
asdure a much less degree of cold : even in the cold nights of sum- 
mer it falls into a state of lethargy ; it awRkes Inte in the spritiir, 
when some Frogs and Tritons have already finished their jji r palpa- 
tion ; it retires early into its recess in harvest, while the evt ntngs 
still resound with the vigorous croaking of the Tree-frogs and the 
hell-like clamour of Afytet nhHeiri/canu, Our European Snakes die 
generally, in captivity, during the winter, partly from want of ffaod, 
partly by the cold nights. The eggs of our oviparous species are 
deposited during the hottest part of the year, requiring a high tern-* 
perature for development. Further, thou^ some accounts of Ba- 
trachians enclosed in cavities of the earth or trees may be exag- 
gerated, the fact is stated by men whose knowledge anc! truth are 
beyond all doubt, that such animals live many years apparently 
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without the supply of food iieoessarv for preserruig the energies of 

the \ ital functions Dr. A. Smith himself was an eye-witness bow 
several specimens of Brachymerw fasciatus were found in a letliarjjic 
state in a hole of a tree, completely closed, conspicuously open before 
and grown together afterwards. Such a tenacity oi liie is never to 
be obeerred in a Snake ; the higher the temperature the greater is 
the need of food ; wad a Snake having endarea fttting during six or 
nine montbs always dies. Moreover, the tenacity of life in uie Ba^ 
traehians is proved by their power of reproduction, whicli has never 
been observed in a Snake. If we add the fact that Snakes do not 
produce many eg;gs or young ones, that they are nMe to j)iopagate 
oidy when several years old, that they ineur continual dangers by 
their numerous cuemics, and that they are deprived of the means of 
performing distant journeys, we must consider it as the natural con- 
£i>([uence» that no species will spread so far as Batracbians. These 
are enabled to endure temporary physical disadvmitageSy to trayerse 
localities without the regular supply for their life* and to make up 
yearly for the lost number by a numerous offspring;. More or less 
confined to a fluid element, tliey are favoured by another agency for 
an eiLsier spreading:. HuL thtse laets are really applicable to a com- 

Saratively sniali number of species only ; and tiic question why we 
0 not find all these peeuliantics equally exhibited in all the Batra^ 
cfaians or in a great part of them, is as difficult to be answered as 
why one species is richer in individuals than another: bnt it is 
remarkable that just those species which are spread over the widest 
range nve also those distinguished by an intensity of individuals. 

On tiie other hand, we find Snakes almost entirely limited to the 
original locality of the individual: but if the individwals are restricted 
to lh^ soil which gave them birth, the whole group, formed by such 
indiridnab, is likewise stationary ; and if there be different creations, 
corresponding to the different natural divisions of the earth's sur- 
face, such a group as the Snakes must he best adapted for proving it, 
because here the agencies are wanting by which a species or a genus 
is spread over a larger part of the globe in the course of time, thus 
becoming mixed with foreign iV rms. 

After these preliminary remarks, I proceed to the special objects of 
our iuquirp^ i and we shall then see what coudusious can be formed 
in companson with those of the omithologistf. According to the 
above^tated pecnliaiities of the life of Snakes, there is no eomopo- 
liian ^jtecUt, and we can find only a few examples where one and the 
same species extends over the borders of the neighbouring region 
(cf. p. 226, Nqja kaje, Echis carinatu, /jamenis ventrimaculatus, and 
pp. 233, 234, some species ranging from the Ncarctie region into the 
Neotropical, and vice persd). Among th(! genera we do not hnd one 

* 

* Cf. " 01)scrvations on tlu» Common Toad, and on its long abstinence from 
food," by John Brown, Esq. (Ado. & Mag. Nat. Hist. 1842, vol. x. p. 180). 

f As for ibtt lystemttieal deiimaiiiatioiit adopted, I refer to the * Catalogue of 
SaakM ' {Crotattdie, Viperidce, hydridae, Boida) by J. E. Gray, London, 1B49, and 
to n>y * Catalogue of CdnbriDe Snakes ia the GoUiectioii of the BhtUh MuNean/ 
lioadou, 1858. 
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true cosmopoiita n (jcntis. Tropidonotus is one of tbo'^r which have the 
widest ran^e, a genus contaiuing about thirty well-known species, 
each of which bears natural charaelers so couspicuous, that its posi- 
tkm in the ajnteni is not to be niataken : th^ are not to be foond 
in the iEthioplan region only; th<^ are truy called freshwater 
Snakes, foHowmg the mnrse of the nvera alid the borders of lakes* 
Some of the species (T, natrix^ hydrus, quincuneiatus, ordinafus, 
fasciatus) have a very wi<1»* range within the borders of its pf ruljflr 
region, A few of the Asiatic species exhibit slitrht niodificat iims of 
the general appearance of the genus (T. cerasoyaslei- and vibakart). 
Tiie second genus, which may be almost called a cosmopolitan, is Co' 
ronella, bmg spread over the whole globe ezoept the uidian region, 
where it Is replaced hw soch modifications of the characters aa to 
jnstiiy the separation of them into new genera — Simotes and Ahlahew^ 
sp. The latter, closely allied to Coronella, accompanies this genus* 
extending over nil the re'rion'', except orer the Anstrahfln one. Thus, 
if I speak hereafter ot cosmopolitan genera of Snakes, they are to 
be understood with the restrictions mentioned. The families of 
Snakes in the different systems are at present founded upon such 
general characters, that in most of them mem of some or of all the 
geographical regions are comprised ; pemaps at some later period 
Siey will be limited to more contracted boundaries of less general 
characters, thus approaching more to the borders of the geographical 
regions. But for tlie present we cannot derive from thotn onr de- 
ductions as to the primary creation of the natural rt'^ioiis of the 
earth's surface, as the ormtiiologist does ; and we are obliged to con- 
fine our views to the genera; we haTC not even such families of 
Snakes as are peculiar to one of the two great geographical divi- 
sionSf either to the old world or to the new, except those in which 
the. characters of the fiunily are identical with those of the single 
genus. This discrepancy between Ornithology and IIcrpctolo<:v may 
be caused hv a different systematic treatment of the cllaracter^, and 
may be more reconciled in course of time ; but there will always re- 
main forms common to the new and old world. Therefore it is not 
possible to give a list of Familim NeogeatUB and FmidUm P«l«o- 
geana (cf. Sclater, /, c. p. 133). 

But I may here give an account of sudi genera as, I think, ^^nll 
still long remain examples of forms common to the new and old 
world (cosmopolitan genera excepted) : they nro Tthahdosoma, f'n- 
hibery SpiloteSt Cori/p/iO(io?i, Cyclophis, Philodryas, Dipsas. I coiiid 
add as many other genera ; but I think such genera as Rhinoaiouui^ 
DryophiSf &c. will be subdivided hereafter into two. Further, with 
regard to the aforesaid genera, the same observation as in Ornitho- 
logy cannot be made, Tii. that these are invaiiablf genera belonginff 
to temperate regions, disappearing entirely before' we reach Topical 
and Southern America. A part of the members of these genera are 
y>eruliar to the Ncotropicj^l (Tropical America) Ophidio-fanna ; a part 
reach the Tropics in the old world, and a third part belong to the 
temperate portions of both hemispheres. 

Taking the auiount of similarity or dissimilarity of ornithic life as 
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a guide, Mr. Sclater states the following primary divisious of the 
earth's sturfkce : — 

I* Fakeareiie M^fiom (Begio PaUearctica). 

JRr#«ii/.<^AfUca» north of tlie Atlas; Earope; Aaa Minor; 
Persia and Asia generally, north of the Himalaya Bange ; upper pari 
of the Himalaya Range (?); Northern China, Japan, and the Ateutiaa 
Islands. Approiimate area of l^yOOO^OOO aqnare milea. 

II. JEthiqpian or Western Palaotropical Eeffion (Regb 

jEthiopica). 

Extent. — Africa, south of the Atlas Rauge i Madagascar ; Bour- 
bon ; Mauritius ; Socotra, and probably Arabia up to the Peniaii 
Gttlf» wwlh of dO^ N. ht. Approximato sran of 12,000^000 squavo 
nriloBk 

III. ladian or Middle Palaotropical Region (liegio Indica). 

Extent, — India and Asia generally, south of the Himalayas ; Cey- 
lon; Bunnfih, Mnhroa, and Southern Chinn ; Pliilippines ; Borneo; 
Java ; Sumatra and adjacent islands. An area of perhaps 4,OUO»000 
square miles. 

lY* AueinUum or Eaetem PaiUeotrc^al Region (Begio 

Australiana). 

Extent. — Papua and adjacent islands ; Austrafin; Taamania and 
F^usific Islands. An area of perluqfis 3,000,000 aqnare mikg. 

y. Neareiie or North Jmenean Region (Kegio Nearctica). 

Extent. — Greenlaiul, and North America' down to centre of 
Mexico. Area of perhaps 0,500,000 square miles. 

VI. Neotropiedl or South American Region (Regio Neotropica). 

Extent, — West India Islands ; Southern Mexico ; Central Ame- 
rica, and whole of South America; Galapagos Inlands; Palklaud 
Ifllaiidf « Eatiniated area of about 5,500,000 square miles. 
- The notices devoted to each region will aliow how ereat is the con- 
formity which this most natural division and the definition of the 
limits of the regions exhibit in Herpetology. 

I. Paiaarctic Region (Regio Palsearctica). 

Characteristic forms. — {Calamarial) coronellot {Tachjmenial) 
vj'rn.T, (Simotes'i) diaiJrwr, Rhinechif, Zamenie, Chorieodon, Cato- 
pri/is, EryXf PeiiaSi Viprra, EchiSj i 'd-nslea. 

Turm common to Indh.—Trif/onocep/ialus. 

This region is at once disliuguished by the small number of generic 
forms and of species : great variety oi' amphibian life i:» produced only 
by the sun of the Tropics, and dependent upon a similar variety of 
tne vegetattve worid. Where the soil is covered with social plants, 

Jnn. ^ Mag, N. Hut. Ser. 8. VoL iii. 15 
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either trees or grasses, there we find an equal uniformity in the hfe of 
Reptiles, which uniformity is still more manifest in temperate zones. 

North of 62*^ N. L. no Snake has hitherto been found; and thus 
the forty species wbidi live within the bcnindariii of this regioii 
are very unequally distributed ovier an area of 14,000,000 square 
■lilfls* We have on an ftvemge a single species to each 350,000 
square miles. All the species are of small size, dusky colour, and of 
a timid di>r:pr)sltion ; by tar the greater part belong to the Colubrma, 
— their ratio to the Moima being that of 20 : 1, and to (he Fifierim 
of4:l. 

The identity of the creation in the different provinces of this re« 
glon may be represented by the foUowing examples, whieh will for- 
rihly ihow the reason why I unite the ^Ethiopian shores of the Medi- 
terranean especially with this region, instead of consideriugSpainaiid 

Portugal as a part more approximate to Africa than to Europe, aa 
Schlf*i;el did. Ert/x jaculus mav he trnrfr] from the eastern half of 
the shores of the Mediterraiipaii, tiuoui^h lli ' t( niju-rate part of A>ia, 
into the south of Siberia; Tacky menU vivax innn l-igvpt northwards 
to Hungary. Further, the genus Zamenis is one of the most eha- 
ncteristic types of this region* — Z, a^ro^imit being spread along the 
northern shores of the MediterraneaD, Z. C/^rcftt along the southern 
ones, £» Aippocrepis and Dahiti going entirely round this inland sea, 
Z. ventnnmculntus reaching from Egypt through Kurdistan to the 
south of the Himalaya, and, finally, Z. caudolineatvs !iciug a native 
of Kurdistan. Coronella austnacat more common iu tiie parts north 
pf the Alps, is replaced in the south by C. girundica, in the north 
of Africa bj C. eueulhia, Tropidonotu9 natrix, reaching into the 
heart of northern Asia, is represented in North Africa by Trop, vipC' 
rinus. Trop. hydmt appears to range still further towafd^ the west 
of Asia. Coluber quadrilineatusy common on the norUiem shores 
of the Mediterranean and on its eastern islands, is again found in the 
north of China. Co'hpeltUt a true native of Northern Africa, is 
found in the Pyrenean peninsula. Peltua bents inhabits Ireland, 
Scotland, England, Norway, Sweden, and all the central parts of 
Surope, and IS again fimnd on the shores of the Lake of Badcal. 

The Tiperine snakes of tibis region exhibit generic difforenees on tko 
north ana south of the Mediterranean,*-H>n Sie former we find PeJuu 
and Vipera, on the latter Echis and OetmUe*. But the above- 
stated facts sufficiently show that the lower part of ^v^vpt should 
he united with this region as well as Algiers ; and 1 am surprised 
that Mr. Sclater leaves it uncertain \Yhcl]ier \w includes that part of 
Egjjrpt or not. A few true African forms intrude themselves into the 
Amcan parts of the region ; Eekidna atrieawUt and pumriiawieam 
found in Algiers, and Naja kaje, following in many yarieties the 
course of the African rivers, comes down with the Nue and reaches 
the Dt'lta. That Echis carina ta^ more frequently met with in the 
East Indian continent, is also found in Eg\'pt, is a cnrions fact stated 
by Dunieril and Bibron (vii. p. 1448) ; and as Schle<^ei mentions it 
as being found also in the deserts south of the Caspian Sea, it quite 
oorresponds to the aforesaid range of Zamenis ventrimaculatus. 
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. The genua Triffonoeej^alm, which has its fociu m the Indian re- 
gion, is curiously enough represented hy a single spoeie*' (T. kahjs) 
in the southern parts of Siberia, reaching tn the north of tlir Cas- 
pian Sea. Thus, of all the genera peculiar to the Indian region, 
Trigonocej^kalm advances furthest nortluvard, emiUmg moreoTer 
mother species (3*. Bhmhofii) to Japan. 

Japan, that outpost pf the Palaearctie region, is not in the same 
way peoDled with Talaearctic snakes as we find it with Paleearctic 
forms or other classes of the animal kiugdoni. As to its HerpetO* 
logy in general, it is truly a deluit iihle ground between the Palaeo- 
tropical and Indian Amphibio-fauu^e : but as regards the Ophidia, it 
helongs entirely to the Indian region ; for the present, at least, we do 
not know one japanesc snake which is also found in the Palsearctic 
region^ or tven only belonging to one of its peculiar generic forms. 

n. JSiHopitm or fFettem PaUtotropieal Region (Regio^thiopiea). 

Cliaracteristic forms. — Hortulia^ Sanzinia^ PelopAilus, Casarea, 
Calakariu, HomatoMoma, Ptanmophylaxt Heteronotus, Protymna, 
Mmgodom, Ptammophit, IkuypeliU, Bmeepkahu, HapsidophryM^ 
L mff oka , Simocepha/uSf Lamprophis, Alopeciorit Lycofrndion, Me* 
toporhina, BoodoHy Holuropholist Naja hajey Cyriophis, Ml4^f 
hyyicBy Dendratputy CautuSt Sepedon, AtractMphy Clotho. 

Forms common to other regions. — Phifodryas, ChrysopeUa^ 
A/uetuUa, Dn/ophis, Lppfodeiray Dipsas, Dipmdohoa. 

"We now eiUci a tropical region, aud immediately find forms of 
gigantic mairiiitudc, vast variety and viyacity of coloration, and a 
great multiplication of the number of generic forms and species, al- 
thongh only the southern part of this truly continental region has 
been examined in a satis&ctory manner : it is not man^ years since 
the holders of Western and of part of Eastern Africa were ex- 
lored ; and the great advance of zoological knowledge, produced 
y this fir^Jt search, promises the most extensive resuJts to those 
^ring attempts to cross a continent vehich, instead of belni; a con- 
tinuous huming desert, contains a mw w orld of vegetable and animal 
Ufe. An enumeration of the rej>tiles of Western Africa, by Dr. Gray 
(P.Z.S. 1858, p. 155 €t 9eq.), shows how greatly our knowledge of 
the Herpetolo^ of that country has been enlarged in the course of 
a few ^ears. Therefore I hope that the ratio here given of the geo- 
graphical area and distribution of the Ophidians will only be a proof 
of the distance between our present knowledge and that of the coming 
decennium. Taking the area of this region at 12,0UU,U()0 «qnare 
miles, and the number of species of Snakes contmned thertiu at 
80, we have on an average a single species to every 150,000 square 
mfles, or 2^ species to the same area tor which we found only one in 
the Paleearctic region. 

The number of Colubrina is again predominant, but is to that 
of the Boina only as 8 : 1, and to that of the Viperina as H : 1 ; the 
]>ro]inrt!onal nnmber of the Bohto therefore increased, that of the 
Fiperma diminished. We mu^t observe, hrst, as a pecuharity of 

15* 
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tlus region, that at present there is not one species known of the 

genus Tropidonotus, Schlegel believed he found its representative in 
Dasypeltis acaber ; but a snake living on trees, devouring birds' eggs, 
the shells of which it breaks by its gular teeth, with an irregular 
arrangement of the lateral scales, is a form quite peculiar in itself, 
and peculiar to this region. Highly interesting is the fact, that 
more than one-third of the genera liye on trees, which ratb is 
never met with in any of the other regions : there we find a member 
of the family of I/ycodontiJ^E (a family which oontaina either Ground- 
snakes, or forms only slightly approaching to that structure which 
indicates the ca])al»ility of climbing trees) entirely transformed into a 
very Tree-snake {ISimocephalus). There we find Tree-snakes with 
perforated fangs in front {DendraspU). The African species of Naja 
(N. haje), so closely allied to the Indian Cobra de Capello, is to be 
considered as a Tree-snake as well as Gronnd-snake, whilst iV. tripta^ 
dians never appears to climb trees. But the Indian and theAiricaii 
species offer a similar series of varieties ; and it would be, in many 
cases, very difficult to assign one of those varieties, if of unknown 
origin, to the ri<^ht species, without the single character of the sixth 
upper labial shield. The question whetlier those varieties really are 
species is not yet decided. Every large collection should obtain jis 
many specimens as possible of both forms, with the most accurate 
aocoonts of their localities. There are about 70 specimens in the 
collection of the British Moseum; but even with this number I 
was unable to disUnguish separate species within aocuratdy limited 
boundaries. 

Another peculiarity of this region is the abundance of Snakes pro- 
vided with loncrer front teeth, or LycoJontid^ ; and it agrees also in 
this respect with India : in fact, the western and middle Palseotropical 
n^ons equally partake of this family, each region producing a fonn 
with entire snbcandal pktes. Venomous Cb/i( frma nere form a great 
portion among the Ophidia, a greater one than the true Fiperina ; 
and they also exhibit <]^uite a peculiar group, namely such Co/tf- 
brina as are provided with permanently erect and perforated fangs 
{Dendra.spis, Atractasjns). Uiir knowledge of the whole region is 
very limited, as also is the case with the large island connected 
with it, Madagascar. The following Suakes are known belonging to 
its fiinna:*^ 

Satuima, PelopkUw. 

HHenmu gaimardii and areU/asciaimi, 

Psammophis sibilans, var. 

{JTerpetodryas bernierii. Isle de France.) 

llerpetodryas quadriltneatus, 

Enicoffnathus rhodog aster. 

Philodryas miniatua and youdotii. 

JkmtnUa iaieraU»» Langaha, 
None of these Snakes, except Prnm. nMans, have been found on 
the continent of this region, or in any other part of the globe ; and 
it may be a question, as already suggested by Schlegel, whether such 
a separate and peculiar fauna as that of Madagascar might not f uniish 
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a reason for estabiishii^ a separate region, small as resards the geogra- 
phiial ridi M to its animal and Teg^atiTa life, if the still luMen 
parts dionld prove to be as peonliar as that whiek we know. Smimnim, 
F^opkifM$, and LangaAa eonstitute genera not represented by other 
species in other prorinces. If we look at the forms ronimon toother 
regions, wc find them nil to be Tree-siiakes, hnving the allied species 
spread over the tropical regions in the west or east. 

III. Indian or Middle PaUeotropieal Regi<m (Regio Indica). 

Characteristic forms. — Cherst/dnts, Acrochordus, Xenodermus, 
Python, Cii/tia, Cusoria, Gonyyluiihis, C/othoniay Ci/Undrophis. 
Calamaria, Rhabdion, Braehyorrhos, Aapidura, JIaptocercus, Ela- 
poidi», Dwkieehium, Oiigodon, Simoiee, Ferania, Homalapm, PAy- 
tolepeis, Tropidophis, Hypairhina, Fordonia, Raeliiia, Miralia, 
J^enodan (with keeled scales), Gonyosoma, Euophrys, Psammody^ 
naatee, Paeserita, Leptognathus ? indicuSy Atnblycephalue, Pareas, 
Jloloyerrhum, Lycodon, Tetraf/onosomii, Leptorhyton, Ophites, 
Cercaspis, Cyclocorns, Hamadryas, Ihnujarus, Naja fn'pvdiatis, 
Elaps (with thirteen rows of scales). Hydrid.« : Trimesurus, Parias, 
Meyceroy Atropos, Triyonocephalas, Daboia (except 1), xanthina. 
Gray). 

fx>rms common to other regions. — Jthahdoeoma, Cerberue, C9- 
luber, Elapht'a, Spilofes, Coryphodon, Chrysopclea, Dendtvphie, 
Ihycpkieg JSudipeas, Dipsas, Diptadomorpkue, Echie* 

Whether the Indian region reaUy is richer in peculiar generie 
and specific forms than the African one, or whether this difference 
is caused only by our more extended knowledge of the former, 
the future \vill show ; for the present it is not even rivalled by 
the South American region : for, taking the area of the Indian 
region at 4,000,000 sq[uare miles and the number of species of 
Snakes at 840« we ha? e on an average a single species to every 
17>000 square miles, or 21 species to the same area for which we 
found only one species in the Palsearctie region, and 9 for the same 
area in the ^Ethiopian. The ratio between the different sections of 
the Snakes shows that, in comparison with Africa, the relative 
number of Boina is diminished, their ratio to the Colubrina being 
1:12: but that of the Viporine Snakes lias as much increased ns 
the absolute one ; each seventh species belongs to this truly vetiuui- 
008 section (1 : 6). Quite a new form of snakes enters into this 
fauna — ^the HydridiB ; organised for living in the sea, they are 
seldom found on the coasts, and we do not yet know whether they 
approach the beach occasionally, or when obliged by certain physio* 
logical functions. But being constant inhabitants of the sea, they are 
endowed with active as well as with passive locomotion to enable 
them to traverse greater distances than the snakes living on dry 
ground ; and therefore it is not to be wondered at that we find not 
only the seetkm in general, but the single species spread far beyond 
its actual native groundc—namely the sea between the southern cosei 
of China and the norlhem one of New Holland and extending to 
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ilie flonth of the AtutiaHaii region, and Anr between the tropieal 
Islands of the Pacific. A certain proximity to land appeafs to be 
taeoesaarj fbr their lilb, as they are never found in those wide noarine 
Spaces which are void of islands, not being able by traversing them 

to sprend into the Neotropiml or ^^^thiopian regions* ; and thns thpy 
may be ijidught as projicrly as mnrine birds into the ftatenieut <>t' tlie 
ratio brtwren tiic number of sj)eeits and the area ot dry land. A second 
form, c|Uitc peculiar tu this region, are Snakes covered with granular 
tnhereleSy Chenydrut, AcroekorduB, Xtnodermu$ ; withont bemg to- 
nomons, they approach the Hydridm hj the genus ChertydntMt *n 
inhabitant ot^ rivers and their mouths, and with an organization like 
that of true Sea-snakes. As the family of the Lycodontida must be 
assi^ed to tlie Indian and African rep^ion, each exhibiting different 

fenera, so that of the Calamnrichv should be divided in the -^aiii! nay 
etween the Neotropical and tliis region, v{\\QVQi\>llomidosi)„ia and two 
species of Ithinostoma may perhaps be hereafter separated from this 
nmilj. The aboTC-mentioned genera of CalamarkuB are highly cha- 
racteristic ; and the very aherrant forms which ahound in India are 
here represented by a genus of this family having no palatine teeth. 
Those intermediate forms between the well-proportioned structure of 
the family of Cohtbridfp and the excessively ^lender one of the true 
Tree-snakes, which I unite in one iauiily of Dryadidce, and which are 
so common m the Neotropical region, are feebly represented by some 
species of Ct/clophi« and Gonyosoma. The genus Ahxtulla is here 
represented hy Dendrophi* — one species (v. picta) extendhig to . 
New Guinea, another (D. puncttdata) to Australia. Dryophi* is 
found in the Neotropical region as well as in the Indian One, hot 
the fpecief of both regions diflfer in dentition ; the African species 
(D. Kirtlandii) agrees with the South American ones ; finally, Pait^ 
terita is only limited between the brmulanes of the East Indies. If 
we exclude the Hydrida, the number of venomous Colubrina; is 
hx surpassed by that of the Fiperina ; and all the latter exhibit the 
|)ecnliarity of having a pit on the side of the Ikce, which is also foimd 
in the representatiTes of the New World, not in those of Aftica. 
Ceylon oflrers ft remarkable exception, producing a form without sadh 
a pit. 

Among tliose large islands which nrc rnnnected with the middle 
Palijeotropicul region, none offer forms so different from tliosc of 
the contment and the other islands as Ceylon : it nwght be considered 
the Madagascar of the Indian regiou. We not only find there pecu- 
liar genera and species, not again to he recognised in other parts^ 
but even many of the common species exhibit such remarkable rn^ 
rieties, as to afford ample means for creating new nominal species. 

1. Calamarm and £lapi are not represented in this island. 

* Dnring the printing of this fitper, I flnf lisanl of 8ea-«nskei wen near the 

western shores of America. They were observed in considerable numbers by M. 
Salle anfl ^tr. Salvin, at different times, from steamers cros«sing the Bay of 
Panama, and vpcrc about tlie size of an eel. I have not the slightest reason to 
doubt the credibility of the observers ; but so long S8 we have not obliiBSd fhCBi 
it will always be a qacstioa wliether the aaimals leea wcfe Soskes it not 
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2. The following species are common to Ceylon and the other 
parts of the Teg;ion, t&e Gejlooese spedmenB eihibiting no remark* 
•bloTariation ^--^moUi Rusidliiy Coryphod. BlumenboekH, AbMei 
eoUmi», Chymiptlea omaia, DendropkiB pieta, IVcpidwaiut Ho- 
iatusj Lycodon aulieus, Naja tripudians. 

3. CeyloMOse specimens of tihe followiii!]: species ftlways c'xbibit 
one and tlie same variation: — iSimotes purpurascfns, Tropido/iotus 
quincvnciatHs (two Ceylonese varieties), Tropidomtus chrysaryos, 
Faaserita mucterizansy Bunyanis fa^ciatua. 

4. The folibwing speciea are peculiar to Ceylon ; but replresentatiTefl 
df tilie genera are fotuid in other parts of this region : — C^tindrt^ktk 

maeulaia, Oliyodo ! snJj'nirafuSf Cynophis helena (appears to be the 
representative of Elaphis subradiatus), Cyclophis calamaria, Jh'psa- 
domorphvs r.eylonensia (is the representative of i>. triffonatus)^ Tri' 
mesurus ceylonmmtt and niffrn nwrf/inalus, Megcera tri^onoc^hala, 
JSngonocephalus AypnalU, Da dot a eJf^am. 

5. Finally, the following genera, exhibiting entire subcaudal plates, 
afe peculiar to Ceylon: — Atpidiira^ Bap!oeenu9t Cercaspis. 

If we look tt the ibrms of this region, common to other ones, 
we Me that most of them belong to Schleg^'s two genera. Coluber 
and Dipxas. The separation of the former into smaller natnrnl 
genera has not yet hvvn effected in such a way as to satisfy the 
STStematist ; and therefore it is tlie less suited for a consideration 
of its geographical distribution {Zamenis excepted). Nearly the 
same is the case with the genus Dipaas ; and even if we separate 
atngie formi more aberrant from the general type, there remain t 
great many apecies which, comprised in one gennS, do not give na 
the idea of a cosmopolitan genus, but of a *'tropicopolitan." Spe- 
cies of Rhahffo^oma hve found in the Neotnipical, a single species of 
Cerberus and Dendropki<i in the eastern Paiseotropical region; the 
geographical distribution of DryophU and Eehii has been stated 
above. 

I may add a few words to pro?e whilt t hare before mentioned, viz. 
that the Snakes of Japan belong to the fhuna of the Indian region. 
The iblloWing apedei from these ialanda are known * 

\, TropidonottuHgrimaimiL 

2. T. Vih(fl r-ri bclonjj to a cosmopolitan genus ; bat the former, 
being also fouml iicar Nnigpo in China, belongs to a group of this 
genus, which is formed soltlv liy species Ti?\tivo in India; and the se- 
cond species is the single type of another peculiar group (see Catai, 
of Colubr. p. GO). 

3. Coluber compicillatus, 

4* MlaphU quadricirgatus, and 

5. Elaphia virgatus, exhibit not only a remarkable similarity in 
general habits, and in the system of coloration, with other tme East 

Indian Snakes {Elapfiis s^ihradiahiSy &c.), but the two latter are also 
found on the Indian contiTK nt, in China, south of tlie Yellow River. 

6. Trif)6no€ephali(s Blom/io^i belongs to n ^enus with four species 
in the East Indies and oiic in the northern parts of Asia. 

* C£. Sclilegd, ' t aaua Japomca ' — " Reptiles." 
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How g^rently different (he view gnined by a consideration of the 
geograpliical distrilmtion of the Batrnr-liians is, we shall see in the 
Second Tart of this jiaper. Our knowledge of the Herpetology of 
Celebes is yet too limited to allow a satLsfactoiy attempt to compare 
its fauna \i-ith that of other parti. 

IV. Aiuiralkm or Euttm PalmtropieiU Begion (Regie 

Anstnliana). 

Characteristic forms. — Morelia, X<V/,s7,s. Nardoa, J^ny^ruSf Bo- 
lyeria, Myron, Glyphodon, Diemanna, JJophcephalue, PteutteeMtt 
Psmdonaja, Brachysoma, FenmeHiej AeonthcpMB* 

Fomui €onmiHi to otiter regions. — Cerberutp UendropkU, DiptM, 

VlhMi I bttve said in the beginning of my notScee on the Ethio- 
pian region I can as justly repeat respeoting this part of the globes 

the borders only of which are known to us ; so that the propor- 
tionate niiinhers here i;^iven will be far from the truth, and can be 
considered only as proportionate to our present know]edi!:e. If we 
allow 50 species as peculiar to this region, and take die area of dry 
land at 3,000,000 st^uare miles, we have on an average a single species 
to every 60,000 Bouare miles, or 2^ s])ecie8 for the eame area in the 
j&thiopian ; bnt we Indian region is richer, giving 3| species for the 
same area in which we have omy one in the Australian. 

We find a peculiar character of this region in the ratio between 
the numbers of species in the different sections of the Snakes. Two- 
thirds arc venomous snakes — a disproportion not to be found agun 
in any of the other regions, where the number of innocuous snakes 
always greatly predominates i secondly, two-thirds of the non- 
▼enomous snakes are Saidm; thirdly, there is only one genns 
(Acanthophis antatcHea) belonging to the tribe of Viperina, the 
whole of the other venomous snwes being constituted by Colu- 
brinn with grooved fangs. We know only six non-venomous Colu- 
hrina from New Holland, two of whieh (Coronella avstratis and 
'J'ropifhnofus picturatus) h<'l(^ng to cosmopolitan genera, the third 
{I) I l^s an J used) to a tropieopolilan genus, the fourth and fifth {Den^ 
drophis punctulata and Cerberus australis) to East Indian ones: for 
the sixth {Myron Siehardtonii) a separate genus was established ; 
but it is closely allied to the East Indian nypiirhina. The genua 
Slaps, represented by a different form, Fermicelia, is so far from beiiig 
capable of being united with the East Indian forms, that it is nearer 
to those of the Xeotrojiieal region. Thus, if we except three species 
and the iiydnda, which are subjected to totally distinct physical 
conditions, we have in the eastern i\il}uoiro])ical region a launa of 
Ophidians as widely different from the nearest one of the East Indies 
as from all the other ones. It must be mentioned, that there is no 
snake known for (he present from New Zealand. I say, for the 
presents foif not many years smce, a total id)sence of Serpents in all 
the nomeroufl isles of the Pacific Ocean was believed in. 
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V. Neareiie or North American Region (Ikgio Nearctica), 

Characteristic forms. — ChannOf Wenona, Conopiie, Conocephalus, 
Carphophisj Osceola, Niniat Lodia, Sonora, Rhino^Uut, TaniUUt, 

Sirr^off's ? eocdneuSy IschnoynalhuSy Heltcops, Farannn, IVmades^ 
Aha^-iior, Virffinia, Contia, J^ituophia, (Jenchris, CrotaiophoruMt 
Uropsoph usy Cro tains. 

jt'orms commou to other regions. — Heterodon, Colal^er, Cory- 
phodon, Herpetodryas, Cyclophisy Flaps. 

There is some difficultv m stating the southern houndiLi v of this 
resnon ; the Troiiical tauna advances aloni;; the Isthmus oC I'anania, 
au(i» cxteiiding uvtr the agam expanding part of Southern Mexico, it 

is g^nally mixed with the Aretie fimna. And b these parts ikb 
fauna of the same ktttade is the more mixed on acooont of the great 
differences of the elevation above the level of the sea, and theresolt- 

ing great variety of chinate in a small space ; but as the climate gra- 
fhmllv ns^umes tlic tropical character, so also do vegetative and 
animal hte. Nevertheless we liave in the New World two entirely 
different creations, radiating from tlie system of the Mijibissipjii in tiic 
north, auii iiuni that of the Amazon in tlie south ; and in each of 
those smaUer provinces situated on the boundary between both regions, 
it will be a question whether the laiger numW of its species belong 
to northern or southern forms. As fiir as we are able at pre- 
sent to judge, the tropic of Cancer may be considered as the bound- 
ary. No Snake is to be found north of 60° N. lat., — a latitude 
where in the Pahearctic region Pelias berus exists. But taking 
6,500,000 square miles as the amount of the whole dry land in this 
region, and allowing seventy-five* species as peculiar to it, we have 
one spedes to every 87,000 square miles, or four species to the same 
area for which we found only one in the Palsarctic region. Thus 
this region indicates a much greater degree of intensity of species 
than the Palaearctic region ; but if it be stated that it also surpasses 
the ^Ethiopian rep:ion, this I consider a? not an entablished fact, hut 
only an appearanre caused by the circumstance tiiat North America 
has been much more fully explored than Africa. Even then, if we 
consider (according to Dr. Gray*s system) Charina and Wenona to 
be BoideBy the ratio of this section to the number of Cohtbrind is very 



(1 : 5) ; in this respect this part of the fimna quite agrees with the 
same part of the Old World. 

Among the non-venomous Coluhrina the two fannlies of Calama' 
rid<s and Natricidce offer the most generic and specific foi nis, The 
type of Heterodon is a North American form j but one species is also 
found in South America. 

* Without tmnining up tbe mimber of sll the North Amerietn tpedet da- 
scribed since t!ic }iublication of tlie ' Catalogue of North American Reptiles ' by 
Baird and Girard, 1B53, I only incntinn that tliey <|r«rriTif' thrrciii 119 species. 
What i think of &ucii species ii> ^liowu by tiie syuoa^m/ uf tiie iSortli ^Uuerican 



small (1 : 18), the ratio hetween Vi\ 
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Colubrina with grooved fiudgs in front can hardly be considered as 
pertaining to this region, only two species of ElapM reaching into the 

most sontluTn parts. Tlic Viporinf Simkes arc represented by most 
peculiar tbruis, all belonging to the tannly with a pit on each side of 
the face : they all exhibit entire subcaudal shields (at least on the 
anterior part of the tail). 

VI. Neotropical or South American Region (Regio Neotropica). 

Charaeteristle fotm.^^B^erate9, Xipho$oma, fCoralhu, fBba, 
Snneeiet, *CMlahoihr(UB, *Unffaliaf Tortrh, 8irepiopharv§, Homdt'- 
loerm^bmy Effipomorpkui, Efopocephalus, *Jrrh^ton, LiophSe, Stt' 
norhikOy ErythrolampruSy * Hj/psirhynchus, Xenodon (with smooth 
scales), Vra/wpy, n '/drops, fJi/f/ina, *Oernrday *Hipiste8, FiHmiay 
'\Dromicus, rsumniophisi fineaiuSyT/iamnodi//if/sfe.s, Dijysas! renchoQy 
Rkinnhothryumy Ltp(ognafhu», TrojndodipsaSf tScytalCy Oxyrhoput, 
^Eliips (with fifteen rows of scales), -fCraspedocephalus, Laehems. 

Forms common to other regions. — RMnoitomaf Rkahdowma, 
Dschymems, TomodoH, Heterodon, Spihtes, Corpphodon, fflerpeto- 
drya9, fPAHodrpat^ fJhaiullat fDrycphUt Lq^todeira, Evd^tat^ 
IHp§ttdonuirpkn$f D^pMdoboa, 

If the number of species duly attributable to this region be rec- 
koned at about 150, and its geographical area at 5,500*000 square 

miles, we have a single species to ever^ 36,000 sqnare miles, or 
nearly 2^ spprics to the same area forwhicli we found a single one in 
theNortlu'rn region. .As for intensity of s})ecies, this region is far 
surpassed by the East Indies, exbihitinii: only lialf as many si)ecies 
for the same area, and therefore showing itself proportionally far less 
productite of snakes than of birds. This fact will be very near the 
truth, as we know nearly equal portions of both re^ons. In the ratio 
of the different sections of snakes, South America does not agree with 
auy other region, showing a ratio between Boina and Colubrina = 1 : 8, 
and between Viperina and Coluhrma= \ : 15. All the Boina have 
only a single row of 8ul)cundal pl'ites, whilst the other tropical re- 
gions exhibit such species with entire subcaudals as well a* with two- 
rowed. iVmong the (/olubrine Snakes, it is rich especially in those 
intermediate forms without prominent characters^ the systematical 
arrangement of which is far irom being complete. 

Another character of the Region is, that true Lycodontida are 
wanting : they are replaced by Scytale and OxyrhopuSy in many re- 
spects similar tn the East Indian L^irofJonfidfp, and forminf^ a con- 
necting link betwccu these and tlie lh]hsadid<e. All the renotnous 
Colubrina belong to the genus Elapsy differing from the East Indian 
species by having fifteen rows of scales and another system of colora- 
tion ; one or two species range into the southern parts of the former 
region. Finally, all the Viperina exhibit a pit on the side of the face^ 
two-rowed snbcandal plates, and the head covered with scales, being 
thus more closely allied to the greater part of the East Indian geneta 
than even to those forma which we meet with in North An^tici. 
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One Vi[periiie Snake with a rattle, Crotalui korridiu, ranges into 

this region ; but being also found in the more northern parts, and 
having other relations in North Americii, it most be reckooed 
among those of the latter region. 

Of the forms common to other regions there are found*— 

1. In the iEthiupian region, species o( ii/ti/tos^oini, PhiUulryas, 
Afuttulla^ Dryophis, Lepiodeira, Dij^adoLou. In tact all the 
Species belonging to these genera show severally, according to each 
diflSn«nt region, such different eharseters as may be hereafter odq^ 
sidercd to TO generic, if they are again to be found in Other species 
of the same region ; and I wish therefore to point out a nuich greater 
difference between both regions than might appear by the number 
of forms mentioned as common. For instance, the South American 
species of Rhinostoma exl>ibir a posterior grooved tooth ; in iUmiu- 
ttoi/ta cupreum of Africa i iuuiid the same tootli not grooved ; if Rh. 
occi^i/a/iof Hallowell, from Western Africa, or other speeies hereafter 
to be discovered, should prove to have also smooth teeth, I should 
consider it to be a character sufficient to separate the Neotropical 
species from those of the western PabLOtropical region. Not uow- 
iog the species of Vhilodnjus from Madagascar, I refrain Irom giving 
my opinion in respuct to them. 

2. In the Indian region, species of KhuLdusoma, I'omudoUt Spi' 
loteif Cory^hodoUy liruophis, Jiudip«aSj Dipmdonwrphus, I have 

already pomted oat that Soaih America exhibits in more than 
one respect similaritiea vrith the middle Fslaeotropical region ; and 
thus, excepting those forms which are represented in both regions 
by different genera, we have two genera truly common to them, 

RhrrhdnMoma and Cori/phodon. The oflior genera I reckon of the 
same account as those meutiooed as common to the Ethiopian 
region. 

3. iu the I'ulajotropical region, one species of Tachymenis. 

4. In the Nearetic region, species of Heterodm^ Herpeiodrvas, 
Coryphodon» The first two ^era are limited to the New Vorla, — 
one exhibiting mdre spedes in the northern part, the other more in 
the south. 

The OphidiaiiB decidedly show that the West Indies are referable 
to the Neottqiical region only. Hardly one spedes ( is common to 
them and to the Nearetic n«ioii> end onlr the genus HerpetodrjfM 
might be considered such. On the other hand, many Southern con- 
tinentid species are again found in the West Indies ; and how many 
generic forms are common to both, the nutTibcr of genera marked 
above with a cross (f) will re{)resent. The genera pecuUar to the 
West Indies, and marked with an asterisk (*), do not express a 
common peculiar character ; and some of them are founded on rela- 
tively slight charaeters. 

• 

§ Ilallo^vrn mentions fteknofnaikiu Jkk^ as found in JanSiea (Proe. Ao. 
Nat. Sc. FtukiL 1856» p. 237). 
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The ftbove Schema is made to eoeord with Mr. Sclatet^i Schema 
of the geo^phieal clistribatioii of Birds; but in hoth schemes 
the calcohitions made as to the nnmber of square mfles to one 

species cannot be looked upon even as attempts at approximft". 
tions, in those regions of which a pnrt only has been explored 
by naturalists. Thus the large space of Central Asia, between 250° 
and 300° W. long, and between 35° and N. lat., is quite unknown 
— a space of about 3,000,000 square miles, which caunot be justly 
taken into acoonnt ; and then we should have a ratio of 1 : 275,000* 
In the .Sthiopian and Anstrslian region, at least two-thirds of the 
area mentioned bcin^ unknown, we should have on the average a 
m\^\o sppcies to r>0,000 Fqimre miles for the former, and to 20,000 
square miles for the IntLcr rt'p;Ion. In this way we arrive at least at 
a more accurate idea of the series in which the regioos follow one 
another as to their respective richness in forms :— 

1 . Indian region 1 : 1 7,000. 

2. Australian rpi^ion 1 : 20,000 (in^teadof T: 60«000)« 

3. South American region 1 : 36,000. 

4. iEthiopian region 1 : 50,000 (instead of 1 : IdOjOOO), 

5. North American region 1 : 87,000. 

6. Mflearetic region 1 : 275,000 (instead of 1 : 350,000). 

Thus fioin tlip consideration of the geographical distribution of 
Snakes, we are olilip:ed to acknowledge the views of the primary divi- 
sions of the earth's surface given by Mr. Sclater as those most 
natural. I have endeavoured idways to state those facts which ap- 
parently contradict this view, as well as those which iavonr it ; but, 
by statu^ the former, I intend rather to direct the attention of the 
systematist to such less satisfactory results of his exertions, than to de* 
stroy the idea of primary ontological divisions. As, however, we do 
not know one species of Snakes extending fully over two regions, 
and as we find each region occupied by a majority of peculiar sjenera, 
we come to the inevitable conclusion that these different forms of 
Snakes were created in the different parts of the world whete they 
are now ihnnd ; hut it would he a too precipitate inference to 
maintain the same for all other species of the animal kmgdom. 
As I said in the h^jinning of this paper. Snakes form a most sta- 
tionarj^ tribe among animals ; but other animals are snhjected to 
internal or external ni^rncie? hy which they arc necessarily spread, 
in a longer or shorter lapse of time, beyond their primary bound- 
aries ; and it is a great mistake, in such instances, not to admit the 
identi^ of species, even thooch it be modified into a climatic variety. 
How the Batrachians are rAted in this respect, and what are the 
most natural divisions of the earth's surface as to this order of 
Reptile^ will be the subject of the Second Part of this paper. 
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Oil <Ae M^pvductive Organt of Sertularia taoMriscL 

By Prof. Allman. 

a communication read in the Natural History Section at the 
Leeds Meeting of the British Association, the author called attention 
to the fact that Sertularia tainariisca — which, like most of the Ily- 
drijiil I^atliata, is strictly dioci iuiis — presents the i'urther remarkable 
character of having its male and ieuiale gooopbores (generative veai- 
des) totally dHferent in fomi»^aii important fiict as regardi the 
soographicjl chaneterisatian of the species. 

'nie male gonopbores appear to be those figured by Ellis in Yam 
description of this species ; they are compressed somewhat oboor* 
date bodies, with a short terminnl tubular aperture. 

The lemiili no|)hi)rcs are far less simple in form; they are OTal 
for about tlie proximal half of their length, and then become tri- 
hedral with the sides diverging upwards, while the whole is temu- 
nated by a three-sided pyramid. The sides of the pyramid are cat 
into two or three short teeth along their edges ; and each of th^ 
basal angles is prolonged into a short spine. 

The trihedral portion, with its pyramidal summit, is formed of 
three leaflet?, wlneli wordy touch one another by their edges with- 
out adh^rmg, so that they may be easily separaU d by the dissectinc- 
needle. They consist of the same ehitinous material as that which 
invests the rest of the gouophore, formed doubtless originally on the 
snrfaee of an eetodermal lamina. 

The male gonophore is trayersed by a fleshy axis (blastostyle^ 
which gives origin to one or more sporosacs containing the spermsp 
togenous tissue surrounding a well -developed spadix *. The spenna* 
tozoa have an elongated body of a cylindrical form, with a long candal 
filament. 

On laving open the female gonophore, the oval portion of it is 
seen to be occupied l^y a blastustyle, which gives origin to one or 
more qioroaacs entirely resembling the msle sporosacs except in the 
nature of tbeir contents* which are here ova instead of spermatoioa. 

The oval portion of the gonophore terminates upwards bj dosii^ 
round the remote extremity of the blastostyle, where it forms a ring 
with tooth-like processes, by which the extremity of the blastostyle 
is encircled. This oval portion constitutes the proper capsule of the 
gonophore, and is the only part developed in the male, li ni tlie 
summit of the blastostyle several irregularly-branched caecai mbeii, 
apparently communicating with its cavity, are ^ven off. They la% 
alto^ther external to the proper capsule, and embrace a delicate sac;! 
within which are one or two ova in an advanced state of devdop* 
ment, each in a deUcate structureless sac of its own, which is oon- 

* The author proposed the term spadw to indicate the diverticulum 
from the common cavity of the coenosarc, which in most of the HydrcMd 
Zoophytes extends into the centre of the sporosac, and round whidi the 
gsneisitive elements (ova or Bpermatoxoa) are developed* 
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Itnned bgr 4 narrow neck towards the sanupit of the proper capsulej 

with whose cavity it would seem to communicate ; hut the authof 
did not succeed in tracing its connexions beyond this point. 

These ova, with tlieir iiivc^tiug sacs, and the surroinuling ceecal 
tu^>e8, would thui iie entirely exposed, were it not that they are sur- 
rounded hy the three leaflets already mentioned as constituting the 
trihedral portion of the gonophore. These leaflets are given ofirrom 
the oral portion or proper capsule near ita sammit, and, being in con- 
tact hy their edges, completely enclose a space which la occupied by 
the structures jtist descril)ed. 

These struetures are thus truly rxtra-capsular, and correspond 
with the extra-capsular ovigerous sacs wliich occur in Scr/u/uria pu- 
mila, S. cupressina, and other suecies, and into which the ova are 
conveyed from the interior to unaergo, as in a sort of martupiumt a 
further development previously to their final liberation as embryos. 

With re^aru to the true import of the sporosacs and their refatioi| 
to the Medusoid buds produced by other Ilvdroids, the author in- 
sisted on the neccssit? of hcarins: m mind that the snadix lias no 
ectodermal covering, and consists of endoderm alone, lie considered 
it to be homologous vai\\ the manubrium ("peduncle") of a Medusa 
separated from its ectoderm by the intervention pf the generative 
elements^ which In the sporosac are always fi>nnd between the endor 
derm and ectoderm of an organ strictly homologous with the so-called 
** peduncle ** of a Medusa. By the continued growth of the generative 
elements, the ectoderm is separated more and more from the endo* 
derm, which now constitutes a diverticulum from the cavity of the 
hlastostyle, enveloped by the ova or spermatozoa, while the ectoderni 
forms tlie walls of a sac wliich immediately confines these elements. 
The \Niioic is enclosed in an external sac, which &ecniij to be an ex- 
tension of the ectoderm of the blastostyle. 

We have thus, in the sporosac of Seriularia tamarUeat an organ 
which easily admits of comparison with the Medusoid buds of other 
Zoophytes ; it consists, in tact, of a manubrium peculiarly modified, 
so as to constitute a sac for the retention of the generative elements^ 
and chiefly differs from the pro))er Mcilusoid buds in the non-deve- 
lopment of a swininiinj^ organ or vunbrelia. In other instances 
(^Cordylophorat &c.)j '^^ the author has elsewhere shown*, neculiaf 
CKcal tubes, generally more or less branched, are developed (rom the 
base of the spadix, and thence extend, along with the ova or spermar 
tozoa, between the ectoderm and endoderm towards the summit of 
the sporosac. The author had already compared these tubes to the 
radiating p;astro-vascular canals of a Medusa ; and if this comparison 
be just, they remain in the sporosac as the sole representatives of the 
parts found in the umbrella of a Medusa f. A change of position, 

• Phil. Trans. 1853. 

t In a p'lper by the author, on Corclifhphnr.i /^vc Phil. Trans. 18o3), 

he expressed his bcUef that the uuibreiiu ut a iMuiluiia iiuil its representative 
m the waUs of the tporoaac; subsequent examination, however, of the 
sporosacs in a great number of speeies had censed him to modify this view^ 
and adopt that contained in the present communication. 
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however, haa taken place ; and the radiating canals, having withdrawn 

tliomselvof^ from the coverinpr of ectoderm which they possess when 
forming a constituent part of the developed umbrella, are now com- 

Sosed of endoderm alone, and lie between the cndoderm and ecto- 
erm of the manubrium, where they form csecal processes from the 
flpadik jor endodernial pOTtioQ of the manubrium. 

Sore Ammah from India* 

By the 'Nile,* which proceeded down the river yesterday morning, 
we bear that the celebrated hu^e T^'ger, "Jnngla," tbe lnri^:est and 
most beautiful of the famous lighting tigers ot Lucknow, is sbip[)ed 
for sale in England. This splendid animal is not only remarkable 
for his size, which far surpasses that of any ti^er or lion yet seen iu 
Europe, but for the eztraofduuiry beauty of hts colouring and mark* 
inga— havbg aU his body-atripea double. He la, moreover, extremeljc 
tame and gentle to thofle he knowa ; but many a big buffido haa been 
felled by his tremendous sledge-hammer of a paw. There was, in 
feet, no sport at all about his method of procedure : he went most 
Bystematicaliy to work ; and the business was done iu no time. In a 
civUized country he will of course have to forego the pleasure of such 
feats; but we doubt not that he will become an object of great 
admiration for hit aize and beauty. 

By the same vessel is likewise forwarded, for sale in England, a 
fine healthy yearling buU-calf of that Tery rare animarto obtain 
nlive, the gigantic Gaoiir, or Bos r; aunts, which sportsmen in India 
persist in miscalliii!:: the Iti^on ; it is the largest of existing bovine 
animals — the finest hulls even exceeding 20-j hands high, measuring 
from the summit of the singularly elevated dorsal ridge*. This, in- 
deed» ia one of the most remarkable features of the species, the spines 
of some of the dorsal Tertebras measuring 16 inches in length. An- 
other eharacteristic of the adult animal consists in its very broad 
concave forehead, surmounted by a high transYcrse arched bony 
ridge between the horn?^. The skull is extraordinarily massive. 'We 
have seen one which, with the horns attached, bnt minus the lower 
jaw, weighed exactly 30 lbs. The peculiar form of the head is 
scarcely even indicated in the Yearling calf; aiid the animal is a very 
slow grower. We have heara of one which Uved for three years iu 
the possessmn of an officer in the Madras Presidency, and waa atiU, 
to all appearance, a mere calf. Thia ia doubtless the first Gaour 
ever shipped for Europe ; and the species must not be confounded 
either with the Gayal {B. fronfalis), or witli the Bantcng (^D, soi^ 
daicus). Though only generally known as a uild animal, we have 
been assurrd that the Gaour, in addition to liie Gayal, is domesti- 
cated m the interior of the Tippera Hills. The calf at j)resent on 
board the- 'Nile' retains not a vestige of wilduess, but is as quiet 
and tractable as any ordinary domestic animal. — Ooerhmd Hurkaru^ 
Calcutta, Bee. 8, 1858. 

* Vide * India Sporting Review/ new ser, no, 3. p. 32if, and no. 6. p. 210. 
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XXVI. — On Ploesconia and Kr i ona. 
By U. J. Carter, Esq,, Bombay. 

[With • Plate.] 

There are no animalcules more interesting tlian PlcRsconia and 
Kerona, from their being the highest of the class of Infusoria 
in point of development, whilst there arc none more diiiicult to 
atudy^ on account of their complicated Btructure^ incessant mo* 
tion, transpaieney^ and rapid diffluence or change of form after 
death ; ao that, on the one hand, while they attract notice from 
their position, they, on the other, almost elude acquaintance, 
withoat the most prolonged watching nnder the most fiiTOurable 
circumstances; hence, probably, the imperfect way in which 
they have hitherto been described and delineated. 

All who have given their attention to the Infusoria generally 
must be aware of the onsatisfactory details which we poaaeaa of 
the PUxsconia and Kerarue, and therefore of the desirableness of 
obtaining more precise information respoctino: ihem, that it may 
be really known how near the highest animalcvilcs approach 
those forms with which we are moot oonveraaut among the In- 
vertebrata. 

At first sia^ht the Plcpsronue have very much the appearance 
of insects, and hence they have been called "water-spiders;** 
but althoujj^h they outwardly resemble the Articnlata, and, in- 
deed, approach them in form, as will be presently seen, yet their 
internal organization remains strictly Infusorial. Again, one 
has been described as also undergoing a metamorphosis in ita 
devdopment, aomething like inaecta, which gives the fhrni^^ 
additional intereat;; ao uat altogether there are many reaaona 
for anbjecting thcae ammalcnlea to further and more rigid ex- 
amination. ^ 

Ann.9fMag.N,^ut. Ser.8. Kol.ui. 16 
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Having early become sensible of this^ I have, during my micro- 
scopic investigations, taken nd vantage of the opportunitie*? that 
have come before me of sketching: and describiug these animal- 
cules when they have appeared under favourable circumstances; 
and although these have only happened now and then, yet, in 
the aijsciice of a special report upon the subject^ it is hoped that 
they may prove acceptable. 

In reviewing them for pubhcation, 1 hiul, however, tliat they 
will not admit of my describing with certainty more than two 
species of Plcssconia and one of Kerona, whieh are not only the 
moat comnQon in the salt and fireah water of the marahea in the 
ialand of Bombay, but, according to Dnjardin^a accoonts, equally 
common in Europe, and, being respectively perhapa the beat of 
their types, will ao aa well there as here for conveying the beat 
idea of the structure and organisation of the whole. In com- 
piling the illustrations, too, I haive endeavoured to facilitate the 
reader's acquaintance with these animalcules by shading them 
as opake or aemi-opake objects, and not tranaparoit, as they 
really are in nature, since it is impossible to give a clear idea of 
their forms unassisted by actual observation, if both the upper 
and lower surfaces are represented in the same fiprnrp ; the 
appendages, too, have severally been slightly exagg( ratfxl and 
artihcially placed^ in order that they may be better seen ; but, 
although these liberties have been taken, the deviation from 
nature is so trifling, that, for the object for which they are in- 
tended, they may be considered almost correct. To view tlieui 
as perfectly accurate is not my wish, since there may be a leg 
too little or too many ; but I can vouch for their being better 
in this respect than Ihose of £hrenberg and Dujardin, whose 
defifiiencies, lendeied more confoaing by their having repre- 
sented these animaleulea with their natural tran^wreni^, in 
whidi all their parte are aeen at once, chiefly induced me to 
adopt the opake shading above mentioned. 

Among other observations, I have bad the opportunity of 
witnessing the encapsulation of one of the PlmtcfmuB and the 
iCerema, together with their subsequent changes and the elimi- 
nation of the former, ail of which, bearing strongly on the meta- 
morphosis of the " Oxytricha " into Trichoda Lynceus, described 
by the late M. J. Haime*, to which I have above alluded, will also 
be detailed and illustrated. 

In my descriptions, I would also have it remembered that 
everything therein mentioned has been seen by myself, unless 
otherwise stated, in order that it may not be supposed that I am 
merely repeating the observations of those who have gone before 

* Ann. ilea i>c. Nat. 3 s^r. t. xix. p. 109, Zool. 1853. 
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me, and tliat too without acknowledging the aonrcea ftonn which 
they have been derived. 

With these preparatory remarks, then, let us proceed with the 
Plmcomm first, as they are the highest in the scale of develop- 
ment. 

PixEsooNiA, Dnj. 
Phneonia trvncata* Evploies iruncata, £hr« PI. VI. figs* 1-4. 

Oblong, OTsl, shield-like, firm in oonabtence, more or leas dis- 
coidal according to the distenaioii of the abdominal cavity ; 
about twice aa long as broad. Presenting an upper or dorsal 
and an under or ventral aorfoce. Dorsal snnaee convex, 
amooth. Ventral aor&ee plane, irregular, famished with largo 
and email legs, and a kind of gill. Gill situated on the Idt 
side anteriorly, and consisting of a ladder-like row of bars or 
narrow sessile plates^ which, commencing on the left margin 
in front, extends backwards and inwards obliquely, to termi- 
nate in a more or less attenuated form just behind the middle 
of the body ; larger legs scattered over the rif^ht two-thirds of 
the ventral surface, which is dehued by a wavy longitudinal 
line on the left <!i(le, ft ii iiiin<>:, with the oblique border of the 
gill, a triangular area open in front, which terminates behind 
in a pointed depression leading to the oral oriHce. Oral 
orihcc situated a little behind and to the left side of the 
middle of the body, just in front of the termination of the gill. 
Large legs thirteen in number, supported on short articula- 
tions, and divided into au anterior and posterior set ; posterior 
set largest, five in number, of which the three on the right 
aide are fixed to the ventral surface about the junction of the 
middle with its posterior third, and the two others a little 
further back, all extending a short distance beyond the pos- 
terior margin of the body, and each dell at its termination 
into a lash of hairs, successivdy longer than each other, and 
capable of being closed or expanded at the will of the ani- 
malcule ; anterior set eight in number, styliform, not defty 
fixed chi^y to the anterior part of the ventral suiiaoe, where 
the two on the left side in front are the largest. Short legs 
four in number, situated posteriorly and laterally, two on the 
right and two on the left side, fixed to the ventral surface 
submarginally ; those on the right side ternunatnig in an ex- 
panded lash of hairs respectively, and the two others stylitonn. 
Posterior and lateral margins of the body sharp, smooth, even, 
defined ; anterior margin divided into two lips, forming a 
giuove which is closed on the right and open on the left side, 
iu which a wreath of long curved cilia are fixed, that dimi- 
nish in length towards the left side, and terminate at the 

16* 
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commenoemcnt of the giU^ where they appear to form lateral 

extensions of its anterior bars. Abdominal cavity containing 
sarcode charged with molecules^ refractive hepatic (?) oil (?)- 
globules, and, when also present, digestive spaces enclosing i'mv;- 
ments of food. No hepatic cells. Anal orifice and contract- 
ing vesicle marginal, situated together on the right eidc, at the 
jinictifm of the posterior with the middle third of the body. 
Nucleus long, cylindrical, situated circuinfcrcntially, and ex- 
tending three-fourths round the body, that is, coinmeucing 
posteriorly, passing rouud by the left side, and endiug just in 
front of the contracting vesicle. Length about l-lS'ith of an 
inch, but variable. 

Hab. Both fresh and salt water^ feeding on small aniaudcnleSy 
DiatomacesD and Algs. 

Loc. Island of Bombay and Europe. 

0/js. Although in the illustrations (PL VI. fisra. 1 & 2) the dorsal 
is much raised above the ventral surface, yet it shuuld be remem- 
bered that this is caused by the abdominal cavity being dis- 
tended with embryonic cells, and that when these are absent the 
animalcule is frequently so flat that the two suHaoea ace nearly 
in contact. 

I am not quite certain about the number of the anterior set 
of legSy whether it be eight or nine^ but I think the former. 
Sometimes also five or six longitudinal lines are visible, appa- 
rently on the ventral surface, where they seem to divide the 
|M)sterior legs from each other at their baaea ; but they do not 
appear to constitute a spedfie difference^ or to be peculiar to 
P. truncata, for they arc more or less present in the other 
Plmconue which have come under my observation, although 
only now and then perceptible (fig. 4w). The basal articulations 
arc onlv ^f^n under favourable circumstances, and even then 
but very impertectly, as well as the hairs into which the pos- 
terior legs are cleft; so that the microsmpist Tnust not expect to 
see these features immediately, nor be surprised if he find one or 
more of the anterior legs cleft, in opposition to what I have 
stated ; for it wan only after long watching that I met with indi- 
viduals of P. truncaia in which this feature was disclosed in the 
posterior ones. Dr. Lachmann has noticed the articulations at 
the base of the short legs or **9tyU *' in the E^^ia, and that one 
of them in patella has been observed to bear " aetiform 
branches also tnat the posterior legs or uneim are ^ cleft at 
the end in some species^ as for example in BtJ^htee paMa^** 

The ladder*like stmctore (fig. 3 b), to which I have applied 
the name of gill/' from its branchial appearance, seems to pre- 

♦ AonaU, vol. xix. p. 217, 1867. 
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mat a movement of ito ban in 8iiceeaikm to that of the wreath 
of dUa with which it ii conjoined anteriorly ; bat as thia wreath 
appears to be chiefly concerned in bringing the partieLea of food 
to the oral orifice^ I am not certain that the gill may not have an 
independent, perhaps respiratory, fnnction. 

The abdominal cavity at first appears to be eqnal in extent to 
the dorsal surface ; but the particles of food never extend to all the 
margins of the latter, and arc seldom seen to occupy more than 
thf* anterior and right twfi-tliirds of this space, wliilc opposite the 
trianjjrular depression li a(liii«z: to tiic moutli the dorsal and ventral 
surfaces appear to be nearly in Ci)nta( t, w hirh aeronnts for the 
greater ti:uis}iarenrv of this portion ; howe\('r, ni fii:;. 2, where the 
erabryouic cells wull iiiark the extentof the abdoinuial cavity, a few 
of them may be seen over the lower part of the gill, and extend- 
ing Ibrwarda on the kit sale oi the tnaiigulai depression. Tias 
area has been coloured with a dark shade in fig. 3 a, in order to 
show in relief the gill and part of the ventral eorface by which 
it ia bordered. I (joestion, too, whether the under lip (fig. 2 a) 
is not more promment in the representations generally than 
it ia in nature^ and also think that this may be owing to the 
pressure of the covering slip of glass. The contracting vesicle is 
Bomranded by several sinuses^ whieh^ filling first, then pour their 
contents into it, while these again appear to be expelled by the 
contracting vesicle through the anal orifice — assuming that the 
anal orifice in P* inmcata is situated in the same position as in 
the following species. J have never been able to discover any 
hepatic cells (viz. those containing cellules or oil-glob iiles), in the 
abdominal cavity of either Plrpsconia or Keror^n, such as those in 
Nassulfi, fee, and nothnig but a number of iclraetive globules, 
which ap})ear to be of an oleaguious compusition, and secreted 
direct from the sarcodc. We have the same ditiereuees in the 
common worm Nais and in the microscopic Filaria-, viz. the 
hepatic ek nient in the foi uier consists of cells which produce 
the oil-globules, and the oil-globules in the latter are produced 
apparently independent of cells. 

Of the position and shape of the nucleas, too, in P. truncata, 
I am not qnite certain ; for I have only been able to see it once, 
in apparently balf-starved individuals, and then it was so in* 
distinctly marked, that, without farther confirmation, I cannot 
assert that it is truly represented in fig. 4. I doubt if it ever 
becomes visible unless ihe abdominal cavity be void of food, 
and nearly free from the presence of the hepatic oil-globules and 
granolsr matter, as it was in this instance. 

It will now be obvious that the terms ** hooks " and ** horns," 
originally applied to the legs of the Plcesconifp, are calculated to 
mislead, as the hook*like appearance merely arises from the bent 
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form of the legs* while their office, being enentially looomotiTe, 
demande the more appropriate appellation of ^' legs/' In de- 
aeribiiig theae animatenlea, too, it will be oeoeaaaiy, if we are 
ever to make any advance in oar knowledge of their species, 
to determine the nnmber of tbe legs, as well as their position 
and form, together with that of the body ; for there are some 
species which approach others so nearly in the latter, that the 
form or nnmber of the tegs alone presents the chief distinguish- 
ing character. 

Multiplication by transverse division is common in P. trun- 
cata i but 1 have not yet seen longitudinal division in tins species. 

Plmconia Charon^ Duj. Euplotes Charon, £hr. 
Pi. VI. tigs. 12-15. 

Oval, slightly trmicated anteriorly. Dorsal snifiice convex^ 
divided into 5-6 longitudinal ridges, which are grannlated on 
the margins, and radiate meridionally from a caudal point* 

Ventral surface plane, irregular, furnished with a gill and 
fifteen large styliform legs, of which five are posterior and do 
not appear to termiiinte m luslies of hairs, and the rest anterior. 
Small legs four in iiuinl)( r, situated posteriorly and laterally, 
fixed to tbe ventral surface submargmally, two on one side, 
and two on the other of the median line, all styliform. Anal 
onrice and contracting vesicle situated together on the right 
side, marginally, and a little posteriorly. In other respects 
this species is constructed so like P. frinwata, that, with a re- 
ference to the illustrations, no 1 ui ihei- description is necessary. 
Nucleus not seen. Length varies from l-700th, which is tne 
smallest size I have seen^ to l-800th of an inch. 

Hob. Salt and fresh water, especially the former in the main 
drain of the island of Bombay, feeding on small .animalculea^ 
Diatomacese and Algse. 

Loc, Island of Bombay and Eorope. 

Obs, I have not been able to see the granulations on the 
ridges, but their existence maybe infetredfrom their impresaions 
being left on the empty capsules of this species after its dimina- 
tion, as will be more particularly noticed hereafter (fig. 19). In 

aome instances that part of the border between the posterior mar- 
gin and the gill is so much expanded, that at first sight it seems 
to indicate a different species ; but I think this will be found to 
be owing chiefly to a more fully-developed or robust form of the 
animalcule, probably under the influence of good food. Some in- 
dividuals are frequently not more than one-third of the size of the 
largest of the kind ; and aUliouj^h diminution to a certain extent 
is often owing to want of nourishment, yet, when they are so 
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anuJI as this^ thejr have the appeavanee of having come more or 
less direct from ovuka or embiyoiiie oeUflyWhich^ again, is opposed 
to the view of their being a metamorphosis of an Ox^trieha or 
Ker^ma, a p<mit to which we shall have occasioii to reeur.again 

by-and-by. 

There is aDother species very like P. CAanuvy which is ommoQ 
in tiie main drain of Bombay, and also appears to be equally 
eomraon in Europe, if I am right in identifying it with P. Ion- 
giremisy Duj. ; but the latter is so imperfectly figured by 
Dujardiu, that all that I can state, bryoiid its resemblnnce to 
his delineation, is that it differs from P. Charon m the straight- 
npss of the margin on the right side, m havuiir lu) ndges on the 
dorsal surface, in the posterior end of the " giU being curved 
forwards, and in havinsr five small legs, instead of four, posteriorly 
and laterally, viz. two on the left, and three on the right side of 
the median line. Here, then, the short submargmal legs form 
a valuable specilie ehaiactcr; for the ridges on the back of 
P. Charon are not always distinct, while the presence of longi- 
tudinal lines on the pofieiior half of the ventral surface, simikr 
to those of P. truncata, may be easily mistaken for them^ and 
thus the two species, but for the short legs, confounded. 

I am not qmte certab;, either, of the exaet number of anterior 
legs on P. Charcn \ for in some of my sketehes there are nine, 
and in others ten. Dr. Lachmann figlures ten*. 

Multiplication in P. Charon and P* Itmgiremis by longitudinal 
and transverse division is equally common ; and the former is very 
likely to be mistaken for copulation, from the inferiority in size 
of the left individual, which is frequently so small as to make it 
appear as if they were originally derived from different sources. 

KeRONA, Duj. 

Kerom vutiulata, Miill. Stylo?if/chia ptutulata, Bhr. 

PI. VL figs. 5-7. 

Oval elongate, soft in consistence, more or less flat ; about twice 
as long as broad. Presenting a dorsal and ventral surface ; 
the former more or less convex, smooth; the latter plane, 
irregular, and supporting a gill and legs as in Plaseonia, 
Posterior legs five in number, fixed to the antral surface a 
little in front of the posterior margin, stiff, straight, styliform, 
not used in progression; anterior legs styliform, seven (?) 
in number, £reely moveable upon short ronnd articulations, 
used in progression. Oral orifice situated about the middle 
of the body, just in front of the posterior termination of 
the gill. Anal orifice marginal, on the left side, about the 

* Loe. eU, pi. 9. fig. 10. 
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union of the posterior two-tilths of the body. AbdomiDal 
cavity containing snrcorle chnrp^cd with molecules, refractive 
gldbules as in Pliescojita, dark angular grains, and, when 
present, digestive spaces more or less filled with iraginents 
of food, but no hepatic cells like those oi Xasmla, &c. Con- 
tracting yesicle on the left side, marginal, posterior, and op- 
posite to the tenninatioii of the gill. Nuelem long, lin- 
diical, occupying the greater part of the left aide^ aometunea 
divided into two portions, and even nunre when the KeroM ia 
ahont to heoome encapauled. Posterior and lateral margina 
more w less round, fringed with cilia. The anterior margin, 
with the wreath of cilia, the giU, and the triangular or huccal 
depression leading to the mouth, so much iJie same as in 
Plateonia thatj with the illustrations of K. puttuiaiu, they do 
not need a sepnratp description. Length vaiira; when fall- 
grown, about l-200tb of an inch. 

Hab. Salt and fresh water, generally in company with Plmconia 
Charon, but not always ; feeding on small animalcules^ Diato- 
niaccsc and Algse. 

Loc. Island of Bombay and Europe. 

Obs. This animalcule differs very much in size, appearance, 
and development, according to its age and the anionnt of 
]iounshmeiit where it may be living. When young, the antenor 
legs are by no means evident ; and this makes it look very nmch 
like an Oxytricha, for which it ap]>pars to me to have been taken 
in the instances to which I shall presently allude. The legs, how- 
ever, become plainly \'isible when it is a little older and larger, 
which eonditious may be brought about by adding a little glue 
to the water, as this offers a palatable nourishment, which not 
only keeps the animalcule alive, but leads to its full development, 
especially if it he in salt water. The salt, too, somewhat delaya 
the difflnence after death ; and if a litUe of the water he dropped 
npon a glass slide, so as to assume a globular form as mncli 
as possible^ and then left to evaporate until it is nearly flat^ 
these animalcules will have congregated together in the centre, 
and under a light piece of thin glass w ill be sufficiently con* 
trolled in their movements and remain sufficiently long without 
diffluence to be observed moat satisfactorily* 

The nucleus, although represented as consisting of a single 
cylindrical organ in the illnstrations, is often seen to be divided 
into two portions, and r\ LTi into four just previous to encapsu- 
lation, when it disappears altogether, apparently by dissolution*. 
Thus, with the nucleus divided into two portions, and the con- 
tracting vesicle on the left side opposite the termination of the 

♦ This (livinion of the nucleus into two portions has also been noticed 
by M. Balbiani (Comptes Rendui, and Aunais, vol. ii. p. 443» 1858). 
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gill, we have features which agree so precisely with Ehrcnberg** 
OxytriekstPellionella, KeronaPolyporum, and StyhmychiaSUunu^ 
as well as with the " Omftricha " figured by M. J. Haiine aa the 
larva of Trichoda Lyncetts, that, with the variable appearances 
assumed by Kerona jmshilafa in different stag:es of dfnelop- 
ment, I am inclined to think that all thrse inny he only ditlerent 
forms of this species, — an iiitereiicr wliuh meets witlj no op- 
position from Ehrenhf rg^s delineations, since these and his 
figures of the Flwsconice are the most unsatisfactory of all his 
representations. Even his Oxytricha caudaia has the moveable 
legs in front, which make it a Kerona ; at least there is a tunii 
here exactly like it la general contour, which is undoubtedly a 
Kerona in this respect. Dujardin's delineations of these ani- 
maledea are not a bit better : the want of care, labour^ and con- 
aeqnent preeisenesa with which they have all (his as well aa 
Enienbcrg's) been drawn, renders their detaik so donbtful, that 
thof are worse than useless for identification Venng as tibia 
is, however, it should not he forgotten that tiie subject is one 
which ia attended with the diffieolttes mentioned at the com- 
mencement of this paper. 

Moltiphcation by longitndinal and transverse division, as well 
as bv budding, are all equally common in Kerona pustukUay 
and here also the longitudinal division is very likely to be mis- 
taken for copulation, from the inferiority in size of the left indi- 
vidual, particularly if there are not su^cient examples present 
to show this in ail its stages. 

General Observations, 

On comparifip: PImconia with Kerona, we cannot help seeing 
the unity of plnn on which they are constructed, vvlnle tliL dif- 
ferences in the consistence of the body, definition of form, 
development of the posterior legs, situations of the contracting 
vesicle and anal orifice respectively, form and position of the 
nndeus, and the presence of eilia round the margins in Kerona, 
are quite sufficient to make them separate fiunilies. 

Again, we cannot hdp remarking in the inferior family, vis* 
Kerona, the downward approach towards Paramedum AureUa, 
in the resistant state of the body, the ciliated margins, and the 
position of the anal orifice, whidi is exactly the same as that in 
Parameciufn, while it is the opposite to that of Piaeconia, 

Then, in the other genera of the Kerona, such as Oxytricha, 
we have not only the posterior but also the anterior legs motion- 
less and styliform, which i*^ n ^tiW nearer Rp]iroach to Poro- 
mecium, in which such appt ndagcs iut' nltogether absent. 

As regards the approach of the Plasconue to hij^her Inverte- 
brata, we have certainly legs, which apparently move on short 
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articalatkniB like those of the Articulata, but so transparent that 
they can only jtut be seen now and then when the light ia 
favourable ; and in the cleft terminations of the posterior onea 

there is a resemblance to the divided termination of the leg 
generally, but more particularly to the setiferous leg^s of the 
Entomostracous Crustacea; besides, we have a jrill-Uke appa- 
ratus at the side, which would apju ar to have a diflferent func- 
tion (perhaps respiratory) from that of the wreath of cilia in 
front, Willi which it is continuous, the office of which is distinctly 
to bring the particles of food to the oial oritice, and which, 
again, might be considered analogous to the palpi. 13 ut here 
all resemblance ceases, since there is no dcfmed alinu ntuiy canal 
(although there may be a distinct alimentary cavity), and there 
18 the organ called the ''gland" or ''nucleus/' which ia eawn- 
tiaUy a character of the Infoaoria^ and the contncting vender 
which doea not» so far as my observation extends, appear in 
any of the EntomostrBooas Cmstacea^ — ^that whidi I formerly 
stated to be a contracting vesicle in the " Water-flea^'' or yonn^ 
of CifclopB, beug merely contrsctions of the last part of the 
alimentary canal*. 

Another remarkable difference between the PUescunite and 
higher Invertebrata is the phsonomenon of '' diffluence/' which 
takes place at death, when a part or the whole of the body, 
according to tlio amount devitrdized, disintegrates — as a bunch 
of iron-liliDgs held to<rether by magnetiam falls to pieces when 
that fluid is abatrac tt d. 

Thus the study of the PlwsconicE pomts out to us that a com- 
plicated stiuctujc is not necessarily a more cohering one, none 
the less simple because it cannot be seen, — facts which should 
be borne lu mind when we would limit structure ami uiguniza- 
tion by the powers of the microscope, and intiicuey of form by 
want of molecular tenacity. 

Among the PUgxtmue I would include all Ehrenberg's BvploUi, 
together with his Atp^Mfea Lyneeus (TVteftodSs JjynSnuf), which 
is very common in Bombay, and essentially of the type oif Ploet- 
conia ; but not hia Diqpkys, I think ; and most eertaonlr nothia 
Loxodes, which, with Chlamidodon, is more nearly allied to Kol- 
poda, Ehr. ; at all events, they are not Plmcoma, 

Of thelGenmc I am not prepared to state more in this respect 
than is mentioned in the observations after the speciea which I 
have described. 

Generation. — Multiplication by longitudinal and transverse 
division in Plcpsconia and Kerona has been already mentioned, 
and budding in the latter; but I have not <?pen budding in 
Plmconia, Disparity in size under longitudmal division, as 

* Annals, vol. xviii. p. 129, 1856. 
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hading to the idea that this might be the congress ot two indi- 
viduak originally separate, has also been noticed ; and to this I 
might iidd the possibility of Plopscunia and Kerona, during the 
early stages of divij^ion, as wt^ll as the young buds of the latter, 
being 80 different as to lead to a false multiplication of species. 
Anomer point might he noticed here, Ti<. the analogy whidi the 
disparity in siie or the two individuak during longitudinal divi- 
sion bears to a similar disparity observed in the eeU-division of 
many of the Algte, especially in CosiiMrtiiiii among the Desmi- 
diacese — making fissiparation, if we would carry on the disparity 
or diminution still further, a mere variety of budding. 

Generation by impregnation I have never seen ; neither do I 
think I have ever seen the congress of individuals of Plmsooma 
or Kerona preparatory to this ; but I have frequently seen P* 
tnmcata more or less charged with globular, refractive, semi- 
opake, yellowish bodies, of uniform size, as represrnterl in the 
illustrations (figs. 1 & 2) ; and M. J. ILunui has stated that he 
has seen such bodies issue oiii" after anotliLr from the anal orifice 
in more than one distinct species of Fliescvnta^ remain stationary 
for a little, dcveiopc a filament from each of their extremities, 
and then move roimd rapidly on their axes*: after which they 
should pass into the form of Oxytricha, preparatory to assunung 
the higher one of Pl(Bsconiaf if the metamorphosis described by 
this naturalist be common to all the PloBSConia but as this has 
not been proved^ and the eneapsulation of these animalcules is 
intimately connected with this processy we will now shortly 
direct our attention to both. 

Mncfqmiiation, 

It is a common practice among the Infusoria to surround 
themselves with a capsnle, which seems to bo ordained chiefly 
for self-preservation durinii; want of food or \sater, after which, on 
the recurrence of either one or both of ilu si necessaries, they may 
return to active life either as simple individuals, or multiplied by 
duplicative subdis isiou. But tins does not appear to be the case 
with the Oxytriclitna, among wliieli, according to M. J. Haime, 
there is at least one species which undergoes metamorphosis in 
this way iiitu Trichoda Lynceus, — a process which does not seem 
improbable^ from the insect-like form of PUesconia, but one en- 
tirely at variance with the common result of encapsulation among 
the Infusoria generally. Wishing therefore to witness this my- 
atHf, I embraced the first opportunity that was presented to me 
of collecting a number of Kerona puttukUa which were becoming 
encapsnled under my eye, and transferring them to a watch- 
glass for observation^ where^ after a certain time^ and under cer- 

* Am, dea Sc. Nat. I. c. p. 191. 
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tain circumstances which will presently be related, they appeared 
to issue from the capsules iii the form of Plossconia Charon ; but 
as the series of observations is not complete, inasmttcli as I did 
not see the Pktteimue BdtxuSh issae firom the capsule of Kerona, 
I shall not insist upon the ract any further than the details of 
the experiment may seem to demand. 

Before proceeding^ however, to this, it is desirable to premise 
a short abstract of that part of M. J. Haime's paper which more 
particularly refers to the metamorphosis described hj him, 
in order that the reader may be able to compare the principal 
facts contained in it with those about to be noticed by myself. 

This talented naturalist, who found the Oary/richa, described 
and fig^ured in his communication*, in the month of Septem- 
ber 1853. in a ditch near Paris, has stated rrspertinGr its 
encapsulation, that the process commenced by the Oxytricha 
gradually assummg a spheroidal form by becoming shorter and 
shorter, until at last it passed into a round hall ; that during this 
eriod the cilia also gradually disappeared, so that,finally, nothing 
ut the rouud ball, consisting apparently of a little granular 
matter with a contracting vesicle, seemed to remain ; that in 
this state it continued from eight to twelve days, when some 
small portions of its internal contents were discharged, and then 
the rest began to sqMurate itself from the envelope or capsule. 
Cilia now became visible, and the portion b^n to rotate rapidly 
at intervals, sometimes one way, sometimes the other. This 
continued for several days, when the rotating mass discharged 
another portion of ita contents, which this time remained witnin 
the capsule, and turned round equally rapidly with the living 
one. The latter now began to assume the form of J\ridiioda 
Lyncexis, and to project a few of its cilia through the crevice in 
the envelope formed by the discharge of the first portions of 
superfluous material j after this a part of the body was projected 
throntih it, which remained there for a while, and was then 
withdrawn, when the rotatory motion was again renewed; that 
all this was repeated several times successively, until the cri \ ice 
became large enough to allow the whole body to pass through 
it, and thus the Trichoda effected its exit. 

Such is a brief summary of M. J. Ilaime's minute and circum- 
stantial account of the metamorphosis, which I had hardly read 
when a host of Keroiue pustulates made their appearance in a 
basin of water containing some Oscillatoria which I had under 
observation; and beinsr so like his Oxiftrieka, and undergoing 
similar encapsulation, I thought that they might also undergo 
ia similar metamorphosis, ana therefore collected some for the 
experiment, of which the following is a detailed account : — 

* Loc. ctf. p. 133. 



Digitized by 



Mr. H.J. Carter on PloBscoiua mid Keroiuu 



258 



The Oacillatoria had been obtained from the salt-water drain 
of Bombay, where it floats in dark-green silky clots, and the 
clots placed in a basin of fresh water on the 1 6th May, 1855. 
Six days afterwards, during which a host of Vorticella microstoma 
had made their appearance, and bad for the most part become 
encapsuled, Kerona jnistulata ftii::?;. 5—7) appeared. 

On thp seventh and eighth days the Kerona had increased to 
an incutu t ivable number, apparently from fissiparation, and 
on the nnith day they be^an to become encapsuled, when a 
quantity of them, in all stages ot this process, complete and in- 
complete^ were transferred to a watch-glass filled with fresh 
water. 

During encapsulation^ the first change that presented itself 
was tile absence of all crude aliment in the abdominal cavity ; 
then a division of the nucleas into four parts^ preparatory to its 
disappearing altogether; at the same time^ certain dark angular 
gndns^ which had been floating round with the sareode of the 
abdominal cavity, became congregated into the posterior extre- 
mity (fig. He). The iCeromi now became shortened; its eilia 
gradually disappeared (fig. 8) ; and finally it passed into a 
rounded oval ball (PL Yl. fig. 9). This^ i^xx a certain time, 
resolved itself into an obtuse elliptical capsule enclosing a sphe- 
rical ceU with a separate mass of dark angular grains (fig. 10) ; 
the capsule (a) was laminated and ragged on the outside, and 
defined bv a clear line internally, while the spheriral eell [b) 
contamed ail the vital ic mains of the Kerona^ together with the 
contracting vesicle, but exclusive of tlic " dark angular prainH^f^), 
which, adhering more or less together, were still enclosed withm 
the capsule, and thus formed an excellent distinguishing mark 
for it throughout the experiment. At this time the spherical 
cell was lotutiug, probably frum the presence of cilia on its sur- 
face, and the contracting vesicle active (c) ; but subsequently 
the granular mucus of which it was composed became trans- 
formed into a number of nniform, xoond, refractive, oil-looking 
bodies {d), and the contractmg mtcle disappeared. 

In this state, np to the 14t£ of Jane, that is, ihirty^six days 
after thc^ had been placed in the watch-glass, which was kept 
constantly filled with water, they remained unchanged, and no 
other organisms were present but a few Atnabtt and VorHeeUa 
microstoma ; when, having waited much longer than the time 
mentioned by M. J. Haime for the metamorphosis, I thought 
that this still-existence might be owing to the absence of nutri- 
tive matter. Accordingly, having some portions of dried Nostoc 
at hand, a tew of these were placed in water, and when tlievhad 
become gelatinous, their soft parts were squeezed tluongh a 
piece of fine cambric into another watch-glass, to which a por- 
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tion of the Kerona^ev^ contained in the original one had been 
previously tnauferred; and the former, having been filled with 

fresh water, was put aside for obsenration. 

For twenty-four hours after this, nothing occurred ; but at the 
expiration of this time a few individuals of Plcescoma Chnrrm 
appeared, some of which were undergoing trnnsvpr?c fis^ipnra- 
tion, and in a few hours they became imiumcrablr, — during 
which the contents of tlic spherical cysts in the A(To/<//-cysts 
respectively bad also become active, had btj)arated themselves 
from their cysts, and had assumed definite forms, some having 
escaped from the cells, while others were still rotating in them 
vapidly, sometimes one way, sometimes the other, attended 
by intervals of rest : with many also a hfeless portion was pre- 
sent, which was forced round equally fiut with the living one; 
and in several of the latter I eoiild not only see cilia when th^ 
were at rest, but, while they were rotating, I thought I could 
perceive ridges like those on the back of Pkneonuf Ckaron, 

In this state I watched some of them, at intervals, for three 
hours continuously, which was aa much at a time as m^ official 
avocations would then allow roe to devote to the subject, but 
unfortunately not sufficient for me to see any escape; and there- 
fore I could only infer that this had taken place irom several of 
the cells being empty and presenting a rent in one part of them 
(fig. 11), while the group of "dark angular grains'' outside the 
spherical fell, but still confined within tbe oval cyst (tig. 11 c), 
remained unaltered, and thus, as before stated, served as a di» 
atinguisbing mark for this cyst throughout. 

I now sought about for the Keron/p, but could find none, not 
even a single individual, and no animalcules of any consequence, 
in this experiment, except Plcpsconia Charon, as before stated, in 
great uumbei's, a few Amcebie, Vorticella microstoma, and Fura^ 
mecitm. 

Endqmdaiim of PUxieoima Ckarm* — ^The Plauonut had not 
appeared more than twenty-four hours when they also began to 
assume a globular form, in the same manner as Kerona jmtvt^ 
lata had done — that is, by becoming shorter and shorter, and at 
the same time secreting an slbuminous substanoe around them> 
within which the legs and cilia were gradually withdrawn, and 
a spherieal capsule thus formed, which adhered to the watch- 
glass (figs« 16-18). All trace of the Pimconue now became lost, 
with the exception of the refractive globules common to the 
abdominal cavity, and the contracting vesicle, which, although 
active at first, also soon disappeared. In this passive state of 
existence the Plossconm continued for two days, when the eon- 
traetmg vr^^iele again began to resume its funrtious, and the 
Pimconia detaching itself from its capsule, began to rotate gra- 
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diudlj. Cilia now preaented themselves ; the rotatory motion 
was acoelerated; ana with it the distension of the contracting 
Teside became greater and greater at eadx time, nntil at last it 
thns burst the capsule, and a portion of the cilia of the Pte- 
€oma was at the same time protruded. A few minutes of rest 
now succeeded; and the cilia having been withdrawn^ the rotatory 
motion was again resumed, while the distension of the contract- 
ing TCside, also going on, at last became so great as now to 
force a portion of the body of the Plmconia through the rent, 
when this vesicle again contracted, and an interval of rest fol- 
lowed ns before; the portion of the body was then witlulraun, 
and the same process repeated several times, until at length the 
Plapsconia thus obtained its exit. It was now aiuiost spherical 
(fig. 18), from the enormous distention of the contracting vesi- 
cle, behind which appeared the hepatic globules (/>), and at the 
circuniterence the legs and cilia. In this state it continued 
stationary for souic minutes, until the disteiisiuus of the con- 
tractmg vesicle, evidently increased for the bursting of the cap- 
sule, were gradually reduced to the natural size, when the dif« 
foent parts of the Flaieoima rmined their respective positions^ 
and the animalcule, having under|;one several twitches in dif- 
ferent directions, at last assumed its original form and bounded 
off in quest of food. 

The capsule, — On turning to the capsule (fig. 19), this was 
found to present an ovate elongation superiorly, upon which 
were five lines of puneta, converging towards the small end, and 
evidently corresponding to the ridges on the back of the Pka* 
conia, which I thus learnt to be granulated in the manner de- 
scribed by Ehrenberg. In some instances, however, there was no 
elongation; for T h-ad watched tlic evolution of P. Charon from 
its cy^^t, nrtarconip;inied by Kerona pu!^tiilata, before this, and 
have done so since, when the five punctated lines were bent 
meridionally over the empty cyst. 

Observations. — ^Thus has been described the encapsulation of 
Kerona ptistulaia, followed, under the circumstances mentioned, 
by the appearance and encapsulation of Plmsconia Charon, which 
sequence at the time appeared to me confirmatory of M. J. 
Haime's conclusions respecting the metamorphosis of " Oxy' 
tricha " into Triehoia Lynceut, especially as the remaining Ke- 
nMur-4!jrts wm divided into three portions, and treated s^»- 
rately in the w»y above-mentioned, with precisely the same 
results. 

However, since then it has occurred to me that the absence 
of Kerona pusttdata and the sudden appearance of PkBseoma 
Charon might have arisen from the Kerona perish ni ir at its 
exit, on the one band, and from an elimination of the FieetconuB 
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from their own cysts^ on the other, which were mixed up with 
the Kerona-cytiB when the latter were transferred to the watch- 
glass, and whose contents, as a matter of course, became equally 
active \^ith those of the Keron/i-cystn the addition of the 
nutriment to the water in which they were contained. The 
absence of the Kenma, therefore, is no proof of the metamor- 
pho?»is. 

Secondly, the cyst of M. J. Haime's Oxytricha and that of 
Kerona pustidata are quite different (as may be seen from our 
drawings respectively), while the former clearly approaches that 
of Ploesconia Charon^ which being intimately allied to Trichoda 
Lynceus in every respect, leads to the inference that the cyats of 
THekoia were also in M* Haime^a case miaced up with those of 
Owytrieha, and that he mistook the former ii» the latter, which 
thus led to the oondusion that Oxytrieka had undorgone meta- 
morphosis into JHehoda, Again, the resemblance between his 
Oxytricha and Kerona pushdata is so mat, that one would 
think that they should he equally alike when eneapsuled, which 
not being the case, still further supports the supposition that 
the capsule from which Triehoda Lyneeut issued was not that 
of Oxyiricha, but its own eapsole. 

Lastly, in my own case, the direct ovnlar-like origin of 
P. Charon, from its extreme smallnrs*? on some occasions, is, as 
before stated, oj) posed to the view ol metamorphosis, in which 
such a diminution ni size could hardly ever occur. Latterly 
I have had a host of Keronre jtusl itlntfc, obtained iVom the 
source above-mentioned, among which there was not a single 
Pltescoma of any kind to be seen, from the 1st November 1853, 
when the water containing them was transferred from the main 
drain of the island of Bombay to the basin for observation, up 
to the 28th, when almost all animalcuiar life in it had ceased 
to exist Although duzing this time the Kermut had been 
nourished with glue so successfully that they not only attained 
their full development, but multiplied themselves to an incalcu- 
lable degree by nssiparataon and budding, and in many instances 
presented the early stages — viz. the shortening, &c. — ofene^Mu- 
lation, which may reasonably be inferred to have been com- 
pleted, though I did not meet with any of the cysts — thus 
arriving at the state which must have led to metamorphosis, 
under the continued nomrishment that was afforded them, long 
before this was withdrawn, — yet not a single PUxsconia of any 
kind was observed among this group throughout the whole ex- 
periment. 

All things considered, then, the above ^'tntements ratht r throw 
a doubt over, than confirm, the conclusions of M. J. Hiniiu re- 
specting the metamorphosis of Oxytricha mto JHc/wda Lynceus. 
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EXPLANATION OF PLATE VI. 

Fig, 1. PkEsconia truncata, Ehr., filled with embiyonic cells, latural view, 
right side : a, anterior wreath of cilia resting on prolonged under 
lip ; b, anterior legs ; c, gill ; </, posterior lef^s, cleft. 

Fig, 2. Ditto, dorsal view. Here the gill. tn[x< thcr with parts of the legs 
aud the c«)ntracting vesicle, we tamtiy seen through the other 
|>arts : a, under lip ; b, contractiug vettiele and anal orifice. 

Ffg, 3. Ditto^ Tentnl ?iew, without embryonic eells, but pfreeenting algal 
cells aud hepetie globules in the abdominal cavity, — the formor 
indicated by their ovnl forni, !nrge size, and dark colour (having 
been taken in for food), and the latter by being colourless and 
eiiciilar; these, together witii tiie ttrepde, form the contents of 
the abdominal cavity : a, triangular depretnon leading to b, the 
oral orifice, through which an aip-nl cvW ij? represented in the act 
of being conveyed into the abdotnmal cavity; c, contracting 
vesicle and anal orifice. 

lig. 4. Ditto, dorsal view, unshaded ; chiefly to ihow the fonn and posi- 
tion of the nucleus : o, posterior legs ; b, anterior legs, of which 
c are the two largest ; d, posterior short legs on the right side, 
cleft i e, ditto on the left side, styliform; /, anterior wreath of 
cilia resting au ^, the lower lip ; h, gill ; i, triangular depreMwm 
leading to it, oral orifice ; 2, nucleus ; m, contracting tesde; 
tt, longitudinal lines, apparently on the ventral •^arffire. 

F^, 6. Kerona nustulata, lateral view, right side ; abdommal cavity 
diargea with digestive spacee and bqiatie globules, — the former 
• . eonlaioiiig food, which as indicated by the dark shade, and the 
Inttrr being cokmrless and circular: a, anterior wreatli of 
restiing on lower lip ; b, anterior legs ; c, gill ; d, contractiug 
vesicle i e, marginal cilia ; /, posterior legs. 

t^, 6. Ditto, donal view : a, anterior wreath of eilia resting on b, lower 
lip; c, dij^stive spaces; d, hepatic globules; a, dark angular 
^;rains ; /, nucleus ; g, anal orifice. 

Hg,7» Ditto, ventral view: a, anterior legs; 6, posterior legs; c, gill; 

triangular depreinon leading to e, oral orifioe, in whieh S an 
algal cell ; /, contraeting Tesiele ; g, nucleus ; A, anal orifice. 

^g, 8. Ditto, shortened propnrfttory to encapsulation : a, contracting 
vesicle ; b, hepatic globules ; f, dark angular gnuns. 

Fig. 9, Ditto, ditto, further advanced : a, contracting vesicle ; d, dark an- 
gular grains. 

J'll^, 10. Ditto, encapsuled : a, cnpsule; 6, spherical cell filled with d, 
minute globular bodies, apiKirently of an olcajrinous composition; 
C, contracting vesicle ; e, dark angular grains. 

Fig. 11. INtto, empty capsule oh «, with ragged external part abeeat; 
b, spherical cell, empty, ruptured ; c, dark angular grains. 

Fig, 12* Pktsconia Charon^ lateral view, right side ; abdoininnl cnvity with- 
out food, but nresenting hepatic globules : a, anterior wreath of 
efliarestfaig onlnwcr lip ; 6, anterior legs ; c, gill ; d, posterior legs. 

Fig. 13. Ditto, posterior Yiew, ahowing the form of the dorsal l uk'es. 

Fig, 14. Ditto, dorsal view: a, granulated ridj^es; wreath of cilia rest- 
ing on c, under lip; d, digestive spares coiitaniin<2; fragment? of 
food ; e, contracting vesicle aud anal untice ; /, the part which is 
eoinetnBM much eipanded. 

Fig, 16. Ditto, ventrd view : a, anterior legs ; by posterior ditto ; c c, short 
1^8 ; d, triangular depression leading to e, oral orifice, in which 
there is an al^ cell to show its position ; /, gill ; y, contracting 
. reode and anal oiiflce, 
Jwi. is Mag. N. Mkt. Ser. 8. Vol. vL 17 
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fig, 16* Ditto, becoming shorter, preparatory to OMapnUiiioil : O* eon- 

tracting vesicle ; b, hepatic globules. 
jt u/. 17. Ditto, encapsuled, the contracting vesicle passive, and therefore 

not leen : a, hepatic dobulet. 
18. Ditto, immediately me diminaCkm: a, oonfeneting Tcride; 

h, hopntip globules ; r, posterior legs. 
Fig. 19. Ditto, emptv capsule after elimination of Pke^conia Charon : 

a, don^tea portion bearing the impreMiont of the granulated 

rid^, m tli> niulst of which is npicMnted die tpeitme thiongh 

which the Fiatemtia eicaped. 
Bombay, 
January 7th, 1859. 

XXyiI.»Cto*«eler9 a/ some apparently tmissenbsd Ceyhm 

Insects. By F. Walkbe. 

[Continued from p. 66.] 

Fam. SphaeridiadsB* 

CsBCYON TiciNALE. Lundnnit ^iptknm, capite nigro» palpis 
pedibu'^qiif' te^tRceifl^ thoracil disco pioeo^ elytm wibtiliMime rtri- 
ntiB. Long. ^ Un. 

Fam. HydropMlidaB. 

Berosus decrescens. Sordide testacen?, capite n;neo, tliorace 
yitta lata guttisque dnabus lateralibus aeneis, elytris bubiilissime 
itriatifl, punctis nomiullis elongatis nigris. Long. 1-1 ^ liu. 

Fam. Buprestida. 

Agriltjs cupreiceps. Niger, obscurus, subtus nigro-eenens, ca- 
pite cnpreo, thorace subtilissime punctate, elytris subtiliMniiie 
punctato-striatis basi impressis. Long 2-2^ iiu. 

Agrilus rupREicoLLis. Niger, fronte pedibnsqiie anf^rioribus 
cyaneo-viridibus, vcrtice thorace pedibusque posticia cupreis, ely- 
tris contertissime punctato-striatis. Long. 1 1 lin. 

Fam. Slaterito. 

COKYM BITES BivtTTATA. Testaceo-ruftsoens, capite piceo, antennii» 

scutello et elytrorum rittis duabus margiiialibus nigri<;, thornce 
subtilissime punctato, elytrorum striis puuctatiA bene determinatis. 

Long. 3^ Un. 

Ampedus acutifer. Niger, thorace subtilissime punctato, anguHs 
posticis testaoeis acutissimis, elytris testaceis couferte punctato- 
striatis, piaga apicali, sutura vittisque duabus abbreviatis nigris. 
Long. 2-9fm. 

Ampedus uiscicoLi.is. Luteus, auteuois pedibusque testaceis, 
thotaeiM diseo ni^, angulis poituaa acatis, elytris eanferte pime* 
tatoHitriaAiB, hsem dnabiu dentatia nigria. ijon^. lin. 

Fam. LampyiidsB. 
Ltcus humeri fer. Niger, angustus, elytris linearibus costatis 
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inter costas pimctatis basi luteis, antenuis subdilatatii GOrporii 
dimidio panllo longionbiu. Long. 2i ]in. 

Ltcvb puBiPBifMis. Ater, thoracis angnlii postids prodnetia, elj- 

tris luteis linearibiis pnbesce ntibus costatis inter costas punctatis 
apicpf^ Tor^iis atris, antennis latifl sarratia corporis dinuiUo valdo 

lougioribus. Lonar. 3 lin, 

Lampyris viTRii r us. Pallido testacen, cnl^tili^Rh^ie piiiutufn, 
capite niirro, nutciiui.s piceis, thornris disco subcouvexo aiitice 
vitreo, el) tn^ iubliuearibus vix eostaLis. Long. 4 lin. 

CoLPHoriA pR()MEL.«NA. Stramiiiea, sublinearis, confertissime 
puiiclaia, cu})ite, palpis, aikteuiiis, tibiis anticis iutus tarsisque 
nigris, antennis corpons dimidio bmioribns. Long. 4| lin. 

f am. JfiB^yxida. 

Maltbinvb lOEncoRNiA. Ater, snUinetris, sit mteu, aateonif 
vifidis testAoeis eorpore longioribui. Long, li lin. 

Malthinus metractus. Niger, capite pedibusque te8taioeiB» ui- 
tennis corpore brerioribus btsi t sstac e is, eljtiis abbrenatis basi 
ttttaceis* Long, li lin. 

Vatn. BiaparidsB. 

Tritoma BitACiEs. Rufa, la?vis, nitens, semiglobosa, thorace ma- 
culis tribus nigris, el^^tris utn:i ruio bimaculatis, pedibus latis. 
Long. 2 lin. 

Tritoma prjiposita. Testacea, la^vis, nitens, elliptica, elj'tris 
scitissime punctato-Mneatis, pedibus latiiisciilis. Long. 2^ Un. 

Fam* Lyttidv* 

llTi.ABRia ESOooNiTA. AtTB, olytris dimidio feie basali fasciaane 

posteriore subundu1atata8taoeis« fascia maculari anteriore macQ&s- 
que dnabus basalibna atris* tarsis apice tibiisque folvis. Long. 
4 lin. 

Fam. CEdemeiridg* 

CwmA EAXJBinCA. Palfide fiuea» lonoballiptiea, cano-pttbssMni^ 
sobtDs raftsoSDSy antennis corporiB cnmidio brevioribiis» djtris 
sdte pmictalo-Iiaeatis. Long. 2 lin. 

Aiueviuk FLATivBMiTE. Pieos, loDgi-ftmfbffmis, capite antico tes- 
tooeo, antennis apices msna nifescentibus, thorace subsulcato 

confertissime punctato, elytronim costis bene detrrmmatis, snlris 
intercostalibus punctatiss femoribus flavisy tibiis subarcuatis. Lon^. 
6 lin. 

Cknus SoRA. 

Corpus *rracile. Caput 8ubtrf!!i«5vpr?um, thorace antico pnullo latins. 
Palpi breves, articulo 3*^ sii iiritbriui. Antennae tilitoniics, corporis 
dimidio pauUo longiores, ariiculo 1 1° longis&imo. Thorax longi^ 
subconicud. Elvtra sciti&sime punctato-liueata. 

17* 
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80RA MAiiGTNATA. Liiteiccns, anteiiius pedibusipie tettaeeb, e\j* 
tria picdfl testaceo late marginatit. Long. 3} lin. 

Genus Thaccona. 

Corpus gracile. Caput subproductum. Palpi subclavati ; articulus 
3" subfusiformis. Antennae filiformes, corporis dimidio non lon- 
giores ; articulus 2^ miuutus ; 11"' lanceolatus, 10° pauUo lon- 
gior. Oculi magni. Thorax subrotuudatus, submarginatus, ca* 
pite latior. Elytra longa, linearia. Pedes tenues. 

Thaccona oiMELiSNA. Lutesceos, capite piceo antice testaceo, oculia 
atris, palpis antennisque testaceis, thorace nitido subpunctato, ely- 
tria pabeflcentibiia sabtOisdme grannlatiB apice nigris. Long. 3i 
lin. 

Fam. XMaQidft. 

MoKosujL DSFBcnvA. longi-8iibfiuifonni% femoribua tl- 

biUqoe feinigiiiei9» abdoniine foem. attenuato elytia rapennte. 
Long. 2 Ifin. 

Fam. AittMcito. 

Amvicoa arBicncoLLU. Teataoeus, capite piceo, tborace ferni- 
sineo oordato, elytria fticua dnabua (2* apicali) nigrieantibot. 
Iiong. 1 lin. 

Fam. Giiaito. 

Cia CONTBNDKN8. Piceas, latoap crassns^ BobtOunme ponctatni^ 
viz nitenSy thotaoe antice marginato indao. Long. 1 lin. 

Fam. TomicidsB. 

ArATF. suRNfFDiA. Nigra, scabra, capite autico fulvo-juibc^ccnte, 
tliorace l:1oIjoso, elytris apices versus tricostatis. Long. (3-S lin. 

BosTRiCHUs MUTiLATUS. Niger, crassiis, subcyliudri( u?, cai)ite 
fulvo-pubescente, thorace antico tuberculato, elytris conferte 
punctatis apice sexdentatis et oblique truocatis, femoribua rufes- 
centibus. Long. 2^3 lin. 

BosTRiCHUs VERTENS. Niger, crassus, subcjlindricus, autennis, 
elytroram lateribua anticis pedibusque rufescentibiu, tborace an- 
tico tnbefeolato ma»inato» elytria oonfertianme pnnctatia. Long, 
l^-li lin. 

BosmiCHua MODXRATua. Nif;ro-pieen8» cylindrienai thoiaee aob- 
tUiMime ■cabro^ elytrig scite Imeato-pnnctatiB, pedibua nifeaoenti- 
bni. Long. I lin. 

B08TMCHU8 nsTACEua. Testaceofl, cylindrienai niteni^ thoiaoe 
antico conferte pmictatoj elytria nbtilinime lineato-pnnetatii. 
Long. 1^ lin. 

BoaTBiCHUs EXIGUU8. Pioenfl^ cylindrieus, nitens, capite nigro, 
tborace antico nigro conferte punctato, elytris acitjiiine lineato- 
pnnctatifl» pedibos rufesoentibas. Long, f lin. 

FLATTPva MiNAX. Piceua, cylindricas, punctatna, nitenfl^ elytrif 
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apice quadrideDtatts, discia aaticia nifeaoeiUibua» pectore ftmori* 
bosqoe rufis. Long. 3 lin. 

Platypus solidus. IjoeoBy cyfindricus, angustua, oitena, capita 

antico truncato obsouro, thorace glabro, elytria ftfitimrimt linftafii. 
pedibus rufesceutibus. Long, if lin. 

pLATYPrs T.ATi FINIS. RufescGiis, longus, cylindricus, iiitcn*:, tho- 
race glabro, elytris scitissime liiirtitis npire iiiirris subdUatatia 
abrupte tnincatis, augulis exterionbus m uti:3. Long. 2 lin. 

Hylurht'S DETBRMiNANS. Nig^fT, capitc thorucnjue couferte 
pnnrtatis, antennis tarsisque pallidis, elytru iuUir co6tas pimctatiay 
cobtii bene dettrmiiiatis. Long. 1^ lin. 

Hylurgus roNCiNNULus. Niger, nitens, capite pedibusque riifes- 
ceutibus, tborace glabro, elytris costatifi iuter costaa puuctatia. 
Long. I lin. 

Hylilsinus curvifer. Niger, robustus, obscurus, capite tborace- 
que confertiadme punctatia, anteimis pedibusque piceia, elytrorum 
tttuB bene dcteraunatifl, stria marginali rabnndiuOa. Long. If 

HTLxaiNut DMFBCTV8« FemigiDeiis» obflcunu» capita tboraeeqiiA 
confertianme ponetatii, eWtiorum itnis bene determiiuiids. Long. 
IMn. 

Hylesinub? IRRESOLUTU8. Piceus, cinereo-tomentosus, antennii 
pedibusque rufescentibus, elytris fasdis tribns subdiffosis cinereo- 
tomentosis. Long. 1^ Un* 

Fam. Curculionid^. 

Bruchus pigukatus. Nio-pr, lituris nonnullis pnllidc rufescen- 
tibus, thorace iitura postica lanceolata nivea, elytris fascia obli- 
qaa pallida rulei»cente, abdomine maculis duabus subapicalibus 
niveis, pedibus anterioribttstarsisque poatids rnfeflceotibaa. Long. 
1 tin. 

Brvcbub incrxtub. FusGo-dnereus» thoraee elytrisque cano snb- 
vittatas* abdomine Iarido> pedibus anterioribus nifis* Long. 1 lin. 

Brvchvs oscnervB. Canesoens, elytris subtilissune lineatis, pedi- 
bus mfis, femoribns anticis basi» femoribus intennediis pedibiuqua 
poaticis nigris. Long, i tin. 

EvconTMUB coLLioxNDUB. Nigricans, pnnctis nonnultis albidis, 
antennis ftscia ante davam albifUi» pedibus albido ibsciatis. Long. 
3-4 Un. 

£ucoRYNt78 coLLiosNs. Niger, subtus cinerasoens, capite thoraee- 
que couferte pundatis^ dytris rude lineato-punctatia cinereo tri- 
fasciatis, fascia 1* Tersns bumeros dilatatat 2* 3^ue apicatt utrin- 
que counezia. Long. 3|-5 lin. 

Xtlinades indignus. Nifjor, robustus, subtns cinereus, capite 
antico rngoso, thorace tuberculato, elytha iineato-aubtuberculatia 
cinereo substrigatia. Long. 7 lin. 
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XxMOCEKus ANGUUrER. Fcem. Niger, subtufl ciDerascens, an* 
tennis subclavatis corporis dimidio brevioribus, capitc vittis duabus 
obliquis cinereis antu c connexi'*, thorace vittis tribuB ciuereis, ely- 
tris cinereo margmutis, lineis tribus trausversis cinereis, linea !• 



Xenocerus revocans. M<is. Ater, capite vitta testacea, ro-tro 
longo apice dilatato, antemiis corpore triplo longioribus, thorace 
vittis tribus testaceis^ elytris testaceis sex-Tittatis^ vittis duabus 
mediifl antioe satnralibus postioe arcuatis, vittis duabus exterioriliBB 
postice abbremtiSf vittis dnabuB margiiuJibus integris. Long. 



AziTHRiBiJB APicALis. Niger, cinereo-tomenftoBUB, capitc thoraoe- 
que nigro gubstrintis» elytris nigro guttatis apioe albidis. Mas, 
Antennis corpore lone-ioribus. Fcem. Autennu coiporis ^limiHift 
non longioribus fascia aibida. Long, Un. 

Ar^sarus intangens. Nigro-dnereoBy elytris cinereo substri- 
gatis. Long. 14*1 1 lin. 

Ar^eosarus bifotsatus. Ater, tLbiis nifescentibus, elytris fovcoUs 
duabus aatieia. Long. 1 liu* 

Arrhenobvs approximans. Piceus, antennia l^oraee paullo bre^ 

vioribus, thorace subconico, elytris rude punctato-lineatis, Hturis 

quatuor rufis, basah et apicali aiigustis, dnnlm^ intcrmediis trans- 
versis. Mas. Capite autico producto tbveoiato subdiiatato. Fcem, 
Rostro tenui cyhndrico anttiuus breviore. Long. Un. 

Aii^Kin.NoDES FACiLis. Fcrrufcineus, rostro piceo, thorace fascia 
iiitorru[vtrt cnittnta et incisa nigricante, elytris lituris suturaUbus et 
luaigmalibiii. iiigiis, pedibus nigro fasciatis. Long. 2|- lin. 

Ckrobates aciculatus. Piceus, ro Uo tenui cyhndrico, antennis 
thorace longioribus rostro vix dupio iougioribus, elytris punctato- 
lineatis, maeuHs quatuor mils, 1* 3* et ameali suturalibus, 2* mar- 
ginali, pedibus nuesoentibus. Long. 3 Tin. 

Ceocephalus cayus. Piceus, angustus, attenuatus, sub<^lindricus» 
thonce late sulcato, elytris striatis apud latera pnnetalis. Mao, 
Bostro antennis vix duplo lon^re, apice subdiiatato. jPsem. Roe- 
tro antennis longioie> apice team. Long. 8|^U lin. 

Nemocbfhalvb PLAMicoiiLia. Mas. Piceus> an^;tt8tus» sobcylin- 

dricus, rostro antennis breviore basi sulcato, latenbus subtubercu- 
latis, apice subdiiatato, thorace postico plauo sulcato, elytris striatis 
rufo quadrimaculatis, macnla 1 * baaali attenuate, 2* 4*ii|ue jMUTvis, 
3' transversa. Long. 9-10 hu. 

Nemocephalits SPTNIROSTRI8. Mas. Piceus, rostro sulcato tu- 
berculato apice subdiiatato et bispinoso, antennis rostro vix duplo 
longioribns, thorace coutcxo, elytris rude punctato-lineatis rufo 
quadrimaculuLi^, niacuia i ' bu&aiii elongata, 2* margiuali, 3" trans- 
Terse. Long. 11-12 lin. 

Apoderus 8CITUJLU6. PalUde rufus, nitens, glaber, capite thorace- 



obhqua biturcata. Loug. G lin. 
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que uniiiiieatis, (ajiite !ono^i-obconico elytris breviorc, thorace 
conico elytris dupio brcviore, sulco aiitico traus?erho, elytiia scite 
punctato-lmefttis antice impfesdji. Long. 2i tin. 

Rhyn'( HnEs suFFUNDENs. iEneo-Tiridis, rostro brevi, thorace 
puuctatissimo, eljtris ^uuctato-lineatiB mgro-cyaneis basi aeneo- 
TiridibiM. Long. If Im. 

Rhynchites RESTiTVENs. ^iieus, subtus niger, rostro brevi* 
thorace puBCtatiasimo, elytris punctato-Uneatb. Long. 2 Kn. 

Apion CINGALEN8E. Fermgineo-piceum, rostro elytria breviore, 
anteuuis testaceis clava uigra, pedibus testaceis, elytria striatia. 
Long. l^Un. 

Stkufuosomvs 8UTURAI.IS. Nigricans, capite thoraceque sulcatis, 
anteumi cajnie lonporibiu, thonuas latenliiu canis, elytrii canla 
punctato-HneatUy nttb duabna cano pmetatiB iDtaraqna nlgricn- 
tibna. Long. 8f tin. 

PiAzoMiAS JUiuALis. Yiriclifl, Bubtus pnrpureo^pieni diaco viridl, 
capita thoraceque aobaiilcatis, capite purpurascente^ thorace piino* 
tato yitta pnrpiiraioeDte^ elytris punctato-lineatis, sutuia maigme- 
qne apicea veraua pnrpnraacentihaa. Long. 2i'^ lin. 

AsTYCvs KBENINU8. Niger, anbtna purpnreo^prens disco riridi* 
capite tricarlnatOi thorace mde punctato non aolcato^ elytria pimo- 
tato-lineatia. Long. 3f lin. 

Abtyct78 iMMVif is. Niger, riridi anreoqne scintinans, subtus cya- 
neo-riridis, capite thoraceque auhaulcatu, elytria punetato-lineatia* 
Long. 2-2^ tin. ^ 

Clbonus inducens. Niger, cinereo ex parte subpubescens, capite 

triearinato subrtignloso, thorace r\iguloso postioc subtnbereulato, 
elytris rude punctato-liueatis faacia postica iutequali late intemipta 
cana. Loug. 6 lin. 

Myllocerus spiiRCATrs, Fuscescente-tonii nt isu-, capitt jmtiro 
sulcato, ore nigro» thorace subtilissime punctato, elytris puuctato- 
liiieatis. Long^. 2f lin. 

Myllocercs liKTRAHKNs. Piceus, cano ex parte tomentosns, ca- 
pite cano suleato, thorace rude puuctato, elytris punctato-liueatis. 
Long. If lin. 

&LYL.LOCERUS iHJSTicus. Fusccscens, cauo subat bulosus, nigricaute 
eubnotatus, thorace punctato, elytris punctato-liueatis fascia pos- 
tica inseqnali albida. Long. lf-2i lin. 

PuYJLi.uiiius MIM1CU6. Lougi-ovatus, squamia viridibus denaissimia 
omatiia, thoiaoe eonferte pnnetato, elytria aobtilissime punctato* 
lineatia, pedibna inlria. Long. 1| lin. 

Lixus NKBijL.ii-ASCiATUS. Niger, lonffi-fusiformLs, capite thoracis 
lougitudine, thorace ]»iiiietato linea utteribnaque einereis, elytria 
ponctato-lineatia, luciia qnatnor dnereo-tomentoaia, faada 1* per- 
• oUiqua, 2* abbferiata» 3* obliqua, 4" apicali. Long. 5( lin. 
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AlciDSS OBLiauus. Ater, loDgi-sobliisiforiiiu, Toitro subtiliter pane- 

tato thoracis longitudinp snbtns npiopm versus testaceo, thorace 
Bcabro vittis dnfibiis lateralibiis sat Iritis unaque dorsali tenui te»- 
taccis, elytris rude liiieato-punctatis, vittis duabus testaceis, inte- 
riore latissime iaterrupta, eztehore oblique iaterrupta pofitice ftir- 
cata. Long. 5 liiu 

Al( iDKs TRANSVERSU8. Nigcf, fusifomiis, rostro puHctat 0 thorncis 
?ix iuiigiludme, thorace acabro Tittia qninque albidia, elvtrLs rude 
lineato-pinictatii. maeaKs m ttiticis ftaoa interrapte poitmore 
fitnrisque dubiu angnlatis apiealibns albidta. Long. 4 fin. 

AuciDES CLATJ8D8. Niger, sublinearis, rostro subpunctato thorace 
paoDo loDgiore, thorace acabro Tittia tribua teataoeia, elytris piceia 
pnnctato-strtaiUi, yittis duabaa anterioribua postice connezia faaciia- 
que dnabua poaterioribna iotermptia teataoeia. Long. 3i I^. 

ApoTOMORHiNva ALBo^ATKR. Ater» Toatro gracfli nitente dijtria 

▼ix breviore, thor.K f sc idaaiine pnnctato maculis duabus poatiGia 
magnis latcaralibua albia, abdomioe albo, elytria Rcite punctato* 
lineada iaada apioeqne albia. Long. 2^ lin. 

ApoTOMOBHiMua 8IGNATUS. Ater, rostro elytria breriore, thorace 
scite punctato strigis duabus posticis lateralibus albii^ dytria actta 
lineatUy atrigia sex scuteUoque albis. Long. If Un. 

.Cryftorhynchus ineffkctus. Longi-anbellipticufl, tcataeeo* 
dnerascente-tomentosus, nigro-setosulus, rostro breid nigro, tbo- 
raoc conferte pnnctato, ntta albida, eljtria acabnMitriatia. Long. 

Crypto R HYNCHUS ? asptmilans. Subfusiformis, fuscescente-to- 
mentosus, rostro triacili nigro nitpiito, thorace siibcarmato rude 
punctato disco uigricante, elytris nigro uotatia aibido Yariis rude 

puiiciato-lineatis. Long, j lui. 

Cryptorhynchxjs NOTABIL.IS. Fuscesccus» angustus, linearia, 
rostro nigro brevi tenui nitente, thorace confertissime punctato, 
elytris rude punctato-liaeatis, sutura nigra. Far. Thorace vitta 
albida antioe abbreriata* elytria faida poatica albida. Loctf. 
3 J-4 Im. 

Crtptorhynchu8 DRCUkRATira. Fermgineoa^ BubAi8ifomiu» roa- 
tro nigro nitente aat tenui €ozaa intermedias attiogente^ thorace 
mde pnnetato, elytris rude pnnetato-lineatia, ftaciis quatuor in- 

eequnbbns, duabns albis duabusqne nip:ris, pediboa albia, femoribna 
posticis tibiiaque uigro-ciuctia. Long. 5 Im. 

CRTFTORHYNCBua TEXATas. Femigineo-nigricana, aabfiunformia, 

rostro brevi crasso punctate apiee nitente, tnoraee mde punctato, 
elytris tubercuiatis rude puuctato-iioeatis £ucia poatica albida. 

Long. 5 lin. 

Pesmidophorus commtjnicans. Ferrugineus, crassus, rostro 
nigro crasso breviiiscnlo quadranprulato punctato, thorace tubercu- 
Uto macuiis duabus posticitt lateralibus albis, elytris valde couTexii 
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rude taberculatis, plagifl duabns iMUilflnM Ifttenlilnu fMcaiqoe 
potties allni, femoribnt poeteriorilnu apioe albidis. Long. d-<9f fin. 

Dlsmidophorus strbnuvs. Niger, craB8iis» nwtro erasiobrevi 
rode punetato, thoraoe MabTo> elytris ittsdcaUitii scabro-ftiiatii 
Tilde oonvexiB, pedibns teitaoeo-pubesoentibiu. Long. 6 lin. 

DBSifiDOPHORUs INSXPERTU8. FemigiiienB, brevia, suboTttiu, 

rostro nigro brevi crasso multicarinato, thorace Bubtuberci|]atD« 
dytris tuberenlato-strktia fascia tenui albida. Long. 2f ,1m. 

[To be continued*] 



XXVIII. — Descnptiom of new Helieithc contuiiLed in ike Darjiling 
Colkciions of Messrs. W. T. and H. F. Blanford. By W. H. 
Bknson^ Esq. 

1. Helix maercpieuris, nobis, n. s. 

Teata subaperte nmbilkata, attenuato-pyramidata, obHqiie mmtite 

arcimto- striata, supeme costis nnnotiM elovntiH arcimti? munita, 
decorticata albida, nitidula; spira pyi aniithili, snperne nttemiata, 
apice papillari, papilla IjEviori, sutura cttiiimu>-inar|^inata ; antVac- 
tibus 8 cuuvcxiusculisj ultimo uou descendente, filoso-canuato, 
anbtua plantdato^ Tennia aperturam eonTexiosculo, circa umbilieum 
proftmaiariinum« angoate perBpectiTum, angulato ; i^pertnra obli* 
qua?, tnmsTerw, qnadrata, penBtomate tenui, nAo, maigine 
columellari lato, expansiusculo. 

Diam. major 5, minor 4.^, long. 5| mill. 

Habitat in valie llungun, propc Darjiling;, rarissimc. 

This shell is an exaggeration of the Bosniuda type of the 
Khasia Uiils, with a more remote eostulation and lengthened 
attenuate spire. The aperture of the single dead specimen col- 
lected by Mr. W. T. Blanford is not in the best condition. 

HeUx Corys, nobia^ n. a. 

Teata peifcnrata, elon^to-pyramidali, oblique conftrtim minnttasime 

coatulato-striata, albida, non nitente; spira anguste pyramiddiy 

apice ohttisiiisculo, sutura imprcssa ; anfractihuM 5V convexiuscu- 
lis, ultimo ad periplu ruun filoso-cariDato, basi planiiiscula ; aper- 
tura obliqua?, quaJrata, longitndine latitndinem fcqunnte, peri- 
^atomate tenui, recto, margine columellari verticali, iuuge vix ex- 
pansiusculo. 
Diam. 2, lonff. 3 mill. 

Habitat in vidle Rnngim» piope Daqiling, larianme ooeonena. 
A aingle dead apecimeD occurred to Mr« W. T. Blanford. 

This minute sbdl ia of a type allied to the last-deacribed apecies 
in form, but ia very differently Bculptnred. Its more pointed, 
not papillate apex^ and the absence of eostulation at somewliat 
remote intervals, and of a marginatc suture, through so many 
whorla, prove that it ia not the young of maeropleuris* 
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Vtom. the dear horn-coloured Hekse fiuHjfiaia, Huttoa, of the 
Western Himalayi^ it ma^ be known hy ita narrower vpite, de- 
cided sculpture^ minute size, the absence of a marginate suture, 
and by its perforate base ; and from the dark-coloured Bat' 
rafyoreiuu. Fir., of the Sikkim Terai, by the firat thiee cha^ 
ractera* 

3. Heliv Rimicola, nobia^ n. s. 

Testa Tlx perforata, orbiculato-pyramidata, teouit Iragili oblique 
striatula, diaphana, pallida cornea; spira cornea, apice obfuso, 
sutura leviter imyirpssA ; nnfractil)iis 5^ ronvexiusonli?!, ultimo 
convexo, conij>re»i.e rotuiidaio ; apcrtura obliqua, hubquadrato- 
luuari, peristomate teuui, rectu, margiue columeUari Terticallter 
desoendente, basali areoato. 

Diam. major minor 4, axis 4 mill. 

Yar. peripheria primo 8ubaiigii]ata» angido Term aperturam 
evanescptitc, in juniori mngis conspicuo. 

Habitat forma tvpicn prope T.;inclour IliinalaysB oecidentalifl^ varietai 
in valle Uunguu prope Darjilmg, rarissime. 

T n:ot a sinirle fresh specimen of this fragile species^ in Octo- 
ber 18i:2^ in a precipitous rift at the bnrk of the Seinty or 
Quemty ridgc, eastward of my grounds at Uof kvillc, near Lan- 
dour, and at an elevation of nearly 7000 icet. The !\lessr8. 
Blaiiford have lately procured the variety, but rarely, and in a 
dead state, in the Rungun Valley in Sikkim, at an elevation of 
4000 feet. I'rom the data furnished by Mi-. W. T. Blanford 
respecting the rcbort of Jipecies at Darjihiig, I observe thai the 
same forms evince a disposition to descend there to a lower alti- 
' tude above the sea than in the western portion of the range — a 
circomstance attributable probably to the greater moisture of the 
elimate,— -whereaa the drought and hot winds, which prerail for 
so many months in the year at the base of the western ranges, 
drive species to a greater height in order to obtain the humidity 
necessary to their existence. At Landour this form escaped the 
active researches of the late Dr. J. F. Bacon ; and I am not 
aware oi ita having yet occurred to Capt. T. Hatton« 

4. HeUx rarida, nobis, n. s. 

Testa subperfornta, globoso-depressa, tenuissiiiia, iiiinutissime radiato- 
striatula, polita, pellucida, rasco-comea ; spira depresse conoidea, 
apioe obtuBO, sutura impressiusculay tenui-margmata; anihietibw 
4 eonveziuscadii^ ultimo ad periphenam convexo, subtus eonvext* 
useulo i apertura oblique, subrotundato-lunari, peristopiate teaui, 
recto, margine columellari vertical], foeuato^ BUpenoie bce^isainie 
reflexo, perforationcm fere celante. 

Diam. iuajor o, minor 4^, axis 2| mill. 

Habitat ad Darjiliug, ncenon ad collcm Sunhiil. 

Independently of its smaller size, translucent dark corneous 



Digitized by 



Mr. W. H. Benson on new Uelicide 



267 



tinge and polish^ thia ahell ia diatinguiahed hom IT, Hodgsoni, 
Blanford^ by the narrow bat more distinet margination i the 
Mtiire^ ita more depreaaed apire^ fewer whorla, and by the abeenee 
of any degree of eompression at the periphery. It inhabita 
a region varying from 7000 to 8000 feet, liying^ aeoovdmg to 
Mr. W. T. Blanfofdy on anecnlent ■hmba. 

5. Helu Ilodf/sojii, Blauford, ^ISS. 

Testa anguste perforata, ^loboso-depressa, solidiuscula, radiato-stria- 
tula, 8uperue striis minutissimis inconspicuis spiralibus sculpta, 
gabtns nitidala, tianslncente, sub epidermide cadaco, pallide eor- 
neo, dbida ; spira conoidea, apice obtnio, sntara impressa, leriter 
marginata ; anfractibus 5, primis sensim erescentibas oonrezhu- 
colis, ultimo ad peripheriam compresse convcxo, subtus conrexius- 
culo ; apcrtura siibobliqua, subquadrato-rotuudato-lunari, pcristo- 
mate tcuui, recto, inargine coluniellari subverticaliter desceDdeut^ 
supeme reflexo, margiuibus callo tenui junctis. 

Diam. major m T» minor 6> aiis 4^ mill. 

Halntat at Fenkidiari, in regioae cuidiori Teiai. 

A aingle worn specimen of thia epeeies is in the CoUeetion. 
In form and many characters it so neariy tallies with a little 
ondescribed shell which I collected at Mnsaoorie and Landoor^ 
that I fed much dispoeed to nnite them ; hnt the greater oom- 
parative solidity of the Darjiling specimen, the caducous epider- 
mis, and the circumstance of the margins he'm*^ united by a 
callaB, of which there is no trace in any of my Western speci- 
mens, make it nndeurable to coufonnd them nntil a series of 
the Darjiling species can be had for comparison. The species 
was probably named by Mr. W. T. Blauford cither after the 
distinguished ennjineer, Col. J. A. Hodgson, who first explored 
Darjiliiig^ and wrote a paper on its topography, which was pub- 
lished in the ' Gleanings in Science/ — or after Mr. Brian H. 
Hodgson, formerly Resident at the court of Nipal, and latterly 
residing at Darjiling, whose diligent investigation of the Mam- 
malia and Birds oi those regions is well known to naturalists. 

6. Helix seposita, nobis, n. s. 

Testa imperforata, conoideo-globulosa, tenui, obsolete oblique stria- 
tula, albida, epidermide cornea hidnta ; spira brcvi, conoidea, apice 
obluso, sutura impressiuscula ; antVactibus 3, supeme vix eon- 
Texiusculis, ultimo inagno, veutricoso, pene totam testam effor- 
mante, periomphalo leviter excavato; apertura magna, obUqua, 
rotondato-hmari, peristomate tenai, recto^ margine eolamellaii 
arcuatim desoendente, Tiz-eapansiuscnlo. 

Diam. major. 7» minor 5^, axis 5 mill.; apert. long. 4^, lat. 4 mill. 

fiabitat prope Darjiling. Daient U. filanford ; commanioaYit W. 
Theobald, jun. 

The Ueliooid form of this shell and the absence of perfora- 
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tion make it doubtfdl whether it should be referred to Helix or 
Vitrina. No specimen ia contained in Mr. W. T. Blanford'a 
collection. The Ringle example seen was received by Mr. Thco* 
bald from Mr. H. F. Blanford, and although uninjnied in fonn, 
is evidently not in a fresh state. 

7. Heli^ Calpis, nobis, u. s. 

Testa perforata, ovnto G:lobosl^ regolariter oblique subremote im- 
presso-striatula, polita, lutescente-cornea, lioeis spiralibus pallidis 
dneta ; spira ovato-conica, apice obtuso, sutura impressa ; anfrac- 
tibiLS 4^ convexis, ultimo ventricoso, antice sensim desceiidente, 
▼erticahter ebngato, ad parietem horizontaliter oomplanato, ciroa 
I>erfonitbnem excavate ; apertura viz obliqua, verticahter tninaito- 

. ovaca, peristomate tenui, recto, margme colnmeilafi tubTerticali, 
expanse, revoliito-reflexo, perforationem satis magnum celanle. 

Diam. major. 4, long. 5^ mill. ; npcrt. long. 3, diam. 2 mill. 

Habitat iu valle iiungim, propc Uarjilmg. 

The form of this shell is very pecuHar^ and in the adult has a 
distorted appearance, augmented by the tlatriess of the parietal 
region and by the lengthening of the last whorl towards the 
aperture. The young shell is conoid globose, and is repulRr in 
form. Pour specimens iu different stages of growth, and all 
more or less injured, were sent by Mr. W. T. Blanford^ who 
thoue:ht it wa^ a dwarf variety of my H. radicicola. IIl' states 
tliat ins largest specimen, found near Darjilmg, measaied — 
diam. major 5, minor 4, alt. 6 miU. 

8. HeUas Pinaeis, nobis^ n. s. 

Testa sbistrorsa, late umbilicatay orbiculato-depressa, supeme oblique 
scabre pUeato-striata, liris oonfertis spiialibus, subtus striis obU- 
qius fleXQOsis striisque spiralibus decossata, cornea, epidermtde 
ni8<^ scabra (junioris ad carinam prsesertim hispida) induta; 

spira planata, m elevatiuf-nda, apice pbmato, suttira levitor im- 
pressa; anfractihus 7i planuiatis, lente et arctc accrescenlibus, 
idtiiiio anticc Intviter deseendeute, superue subcarinato, subtua 
valde couvexo, circa umbilicum profimdum, perspcctivum, coui- 
cum, compresdiisciilo ; apertnia valde obliqua, lunari, peristomate 
ezpansiuscalo, reflexo, ubido^ marginibus caUo brevi, laininari» 
elevatiusculo, dnuato junctis. 
Diam. major M, minor 121, axis 4| mill. 

Habitat raro in regione Sikkim in valle Bungun (4000ped.)« necnoD 
prope Paukabari (lOOU ped. alt.). 

Nearly allied to H. phdostoma, B., and inhabiting a tract in 
the vicinity of Dai jiliiii: in company with that shell. Much 
larger than the laru^ot Khasia variety of that !;]>ccies^ it is distin- 
gnish^'d bv its iniic)i wider conical umbilicus, its depressed pla- 
nulate spire, piauatc whorls, closer and more conspicuous spiral 
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tbne OD the under ride^ and by the oomprestKni of the bue 
loiind the nmbiliciu. 
Ab is the caie in the Khuia HiUi, there are two varletiee of 

BdutphetoUonm in die ; but the largest of the Darjiling speci- 
mens does not equal in volume the small Khasia one which 
formed the type of my original description. Fresh Khasia spe- 
cimens are furnished with a scabrous hispid epidermis^ as well as 
the Daijiling varieties* 

9. HeUx eamura, nobis, n« s. 

Teats SDffiiste umbilicata, conoideo-depresss, oblique rude mgoso- 
phestiuat sub Unte minutisiime granulsta, subtus loeTiori, trans- 
lucente, cornea ; spira depresso-conoidea, latcribus planulati?, apicc 
acutiusculo, sutura leviter impressa, junioris marginata ; anfrnrti- 
bus 6^ vix coiiTexiusculis> ultimo couipresne cariuato, subserrulato, 
subtus convexo; apertura obliqua, transversim angulato-luuata, 
peristomate tenui, recto, margins basali valde sreoato, columellari 
ezpansinsculo. 

Diam. major 22, minor 19, axis 10 mill. 

^abitat in vaUe Rungnn, prope Daijiluig, larior* 

Nota, Janioris carina compressa margmata magis sermlata apparet. 

This shell is allied to H* 2\iffurium, B., but is distinguished 

by its more depressed spire^ flattened and not subconvex at the 
sides, its sharper keel^ wider umbilicus, and by the roughly do- 
Teloped sculpture^ qnite unlike the delicatelv decussated oblique 
stri^ of the previously known speeiesy wnich occurs in the 

Bungun Valley as well as at Darjiling. 

The young shells of //. cnmnra, with the marginate and serru- 
late rdirc of tlir keel and suture, brnr a wonderful rescmhlanfe 
to H, iSerruia, B., of the Khasia range, but may be known by 
the absence of a prominent keel in the upper whorls, by the 
less developed costulation, tl»e more contracted perforation, the 
non-exsrrted npex, the want of expansion and of thickening in 
the basal margiii, and hy the less oblique Ueaccut ul the colu- 
mellar margin of the aperture, which is moreover less depressed 
than in H. Serrula, and gives evident tokens of its immaturity. 

10. Helix omatissima, nobis, n. s. 

Testa aperte perforata, subconoideo-depressa, superne oblique eon- 
fertim et arcuatim costulato-striata, subtus Isevigata, polita, 
ubiiulete radiatu -striata, luteo-coruea, infra pallidiore; spira de- 
pTe880-conoidea» Isteribus pUmnlatis, apice ditnso, sutnra im- 
prsssa snbmarg^nata ; anfractibus 7 arete et lente acoresoentibus^ 
oonvexiusculis, ultimo superne angulate^ angulo ad marginem 
apertures obsoleto, antice vix descendente, subtus conTexo ; aper- 
tura obliqua. traasrersim lniiats» peristomate recto, intus vix U- 
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Uatot mweput btiali aneiiato* antronnm kvitcr pro|eeto, brenler 

expaonasculo. 
Diam. irmjor lf>, minor 14, axis 8 mill. 
Habitat ad Fonkabari (1000 ped. alt.), prope Darjiling. 

The handsome and regular sculpture of this shell on the 

upper side, contrasted with the smoothness and ]^olish of the 
lower side, together with the angularity of the rathtr highly 
placed periphery (as in the typical //. decnss^ata, B.), are notice- 
able features. It inhabits the Sikkim portion of that narrow 
and lengthened uhIk althy tract which stretches along the base 
of the lower Hnnalaya from Bhotan luaily to the Sutlej, and 
which is known throughout by the appellation of " Tcrai.*' 

11, Helix iequiuf, nobuj n. &• 

Testa perforata, raticCMioideo-deptcfsa, fere teniii, oblioue ttriitak, 

Imde oliyaceo^mea; spira depreesOi^aoidea, latenbus convex!- 

nsculis, apice obtuso, sutura impressa, Rubcanaliculato-marginata ; 
anfractibus r>^ ronvexiuscnlis, sensim accrescontibiis, ultimo antice 
(setatc) vix deseendente, nd peripheriain coiiijuc^se rotuudato, 
subtus couvexiusculo, medio excavatu i apertura obliqua, transver- 
sim lunata, peristomate tenui, recto^ margine basaU arcuato, co- 
Idmdlari breviter reflezo. 
Diam. major 18, minor 15, axis 7 miQ. 

Habitat oopioBe ad Derfiliiig et in velle Bangim <7000 et 4000 ped. 
alt.). 

Several years ago, a series of speeinifiiis W9B umt to me b j 
Mr. Robert Trotter, with other fine species procored by him at 
Darjiling, and described in former Numbers of the * Annals/ 
The shell rarely attains the extreme size noted j and, from its 

fi-agility, the lip is seldom perfect. A livid greenish olivneeons 
tint is observable in most sjicciniens, which, with the sHght 
concavity of the sides of the spire, serves to distinguish the 
species at the first glance from others of the type of Aa?ii/ia 
vitrirmides, Desh. Mr. W. T. Blanford found it at elevations 
varying from 4000 to 7000 feet, and states thdt it is also met 
with at the foot of the Khasia Hills; but I cannot find a speci- 
men, among the immature Naninoid shells received from that 
quarter through Mr. Theobald, which can be with certainty 
assigned to tbis form. 

12. Hdix Patane, nobia^ n. s. 

Testa perforata, subconoideo-depreMSy tenui, tt$gt^, radiaUm mgoflo- 
striatula» nitidnla, diaphana, latetoente-oomea; flpira depresso- 

conoidea, apice nitido, hyalino, obtuso, sutura impressa ; anfractibus 
f) convexiiisculia, lente acrresrentibus, ultimo antice leviter descen- 
dente, ad peripheriam rotundato-compresso, subtus conyexiuscuio, 
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•d periooipbaliiiii exoaTito ; apertim oUlqna, tnuiffcrae hmata, 
perutomftte teniu, ocuto, margine buali arcaato^ oolnmeUiiri \^ 

vitcr expanso. 
Dinm. major vix 9, minor 8, axis 4 miU* 
Habiui ad Darjilitig, rarisbitiie. 

Allied to the Tcnas«f'nTii H. Pefa.^if!, B., but differing in its 
inferior lustre, irregulu- rufrnsc sculpture, tliinuess, ub^enre of 
labiation, and of nuir'^ination at the suture. Mr. VV. T. Blanford 
appears to have seen only the single specimen lirre described, 
and whicb^ although taken in a dead state^ is in lair conditioQ* 

13. Vitrim plano»pira, nobis, n. s. 

Testa suborbiddato-deprcHsa, peripheria rotundato-ovntfi, temii, Inn- 
vigntR, obsolete arcuato-striatula, transluccnte, lolitii, cnrnca; 
spiia convexiuscula, supeme planata, sutura cauaiicululu-mnrgi- 
nata ; anfhictibDa oeleriter accrefloentibii8» ultimo aiitioedepiie8so» 
leriter deseendente, ad peripheriam oomprtaae rotniidaft(s aubtoa 
coDvexiinciilo ; apertura Talde obliqui^ ovatoT-lmiari, periatoroate 
tenui, stipcmc antrorsum arrnato,TnnrgiiiecoliuneIhuriTaidaarciiatOb 

Diam. major H, minor 11, axis Ft mill. 

Habitat ad Paukabari et in vaile Eungun, f ttrttue SaUi coosara, 

raro occurrens. 

Only two dead and imperfect specimens were collected by Mr. 
W. T. Blunford. The species is remarkable for the sudden flat- 
ness of the upper part of the spire, and for the neat shallow 
canaliculate suture. It was found in corapany with a variety of 
the smaller and more convex Vitrina Salius, B., which Mr. liieo- 
bald had previously taken alive on the Khasia Hills. 

Hdiap raikieoUty B. 

Yar. major, solidiuscula, fasciis duabus castaneis omata, superiori 
vediocri, prope aatuvam* inferiori 1ata» mfra peripheriam ; aper> 
tuna margixia dcxtro magia ezpanao. 

Diam. major 16, minor 14» axis 13> long. 16 mill, ; apeft intus 
long. 9» lat. 8 miU. 

I have aougbt in vain for sufficient characters to aqiarate this 
fine variety from the ahell which I got at Landour, in a ravine 
not far to the eastward of the locality of H> Bimicola, and on 
the back of the same ridgr. My beat specimen, figured in 
Bee?e's 'Iconica,' pi. 125. f. 753, was mislaid when I described 
the shell in the 'Annals ' for Sept. 1848; and the expansion of 
the peristome at the base and right side was conspfpiently 
omitted in that description. The greater size and soiidity, and 
the coloured bands, of the Darjiling shell, are insufficient to 
constitute a species in the absence of a difference m form and 
sculpture. On a dose examination of the Laudour shell under 
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a lensj obsolete bands of deeper and lighter tints may be de- 
tected. 

The single adult specimen found by Mr. W. T. Blanford, at 

4000 feet elevation in the Rungun Valley, is in a weathered 
stnte ; but one of two ?perimens in a young statr, the peri- 
phery obtusely angulate, sent under a separate nmnber, exhibits 
a surface of the same eolour as Landour specimens, but with 
bands of chestnut broken up, on the lower whorl, into numerous 
narro^v hues, especially on the under side ; and there are vestiges 
of obhque sharply-edged epidermal striae, indicating the abode 
of the young shell in very diiiup situations. In the adult Lan- 
dour example the obtuse angle at the periphery disappears, as 
it does also in tbe large BarjiBng variety. 

ffeUx BarrakporensU, Fir. 

Two bleached and broken specimens of a small shel] allied 
to H. fastiffiatOj Iluttou, from the Western Himalaya, were 
found by Mr. W. T. Blanford at Paukaban and in the Runguo 
Valley, at elevations of 1000 and 4000 feet. They cannot be 
distinguished from Pfciffcr's H. Barrakporeiisisj of which speci- 
mens were sent to me by tbe late Dr. J. F. Bacon from Titelya, 
on tbe bord^ of the Sikkim Terai, before the shdl was seen by 
Dr. Pfeiffer; others were more recently taken by Capt. Hattoa 
in the Dhoon Valley below Lsndour, and were transmitted to 
me by him under the MS. name of Smdeims, H. The fresh 
shell is distinguished by its dark horn-colour as contrasted with 
the pale tint of the smaller H, foftigiata, by its conspicuooa 
perforation, and by the want of margination at the suture ob- 
senrable in the latter species. At Mussooric and Landour, H, 
fastiffiata is not uncommon above 5000 aud beyond 7000 feet 
elevation. 1 procured it most frequpntlv rrcppinc: on the Inrire 
wet leaves of Scunfraga ciUata, m damp aud shady situations 
having a northern aspect. 

The occurrence of H. Barrakporensis near Calcutta ij* more 
than doubtful. There is a country-house called Titalya," 
near Barrakpore, which may have given rise to an error m the 
statement of the locality of the species. 

Helm delibrata, B. 

Of this shell, first found in the Khasia Hills, and agam in the 
southern provinces of Burmah, Mr. W. T. Blanford has sent a 
decayed specimen which he procured at raakaban (about 1000 
feet elevation), at the foot of the great Himalayan chain, in a 
climate very similar lo that of Terai Ghat and of its Burmese 
home. Jdelhc CastrUj B.^ accompanies it at each extremity of 
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thk lengthened and devious line. Mr. Blanford states that he 
had met with a single specimen ot H. Coiira in the hilb S.W*of 
Balaaoie in Oriisay and lemarka that no other instance has oe- 
eurred of the detection a Sikkim shell in the tract to tiie 
south of the Ganges. 

Ghehenham, Febnuuy \9, 1869. 

Ab/tf.— There being already a Helut Caimu$, Ffr.« Mai. Bliitter^ 
1856» the name oon&red on the Moulmein shell (No. 4 of the 
memoir contained in the 'Annals' for March 1859, pge 185) 
must be altered. I now designate the species as Helix Cy« 
clatpis, B. . 

Maieh U 1869. 



Among a very interesting batch of Crustacea recently sent to me 
by Mr. Robertson of Glasgow, the following appear of eqiecial 

interest : — 

Bodofru! <irenosa, Goodsir. This spL'Ciiuen eiiables me to 
verify the general correctness of tlie author's figure, whirh, from 
want of examples, I was not able to do iu my j>aper on the Untiah 
Diastylida' in the 'Ann. and Mag. of Nat. Hist.' for June 1856, 
Cuma Edwardsni, Kroyer. This enables mc to coiitiiai the 
doubt expressed iu that paper as to its being a Cuma. There 
are five segments of the pereion exposed behind the carapace, 
and the posterior pair of pleopoda have both their terminal rami 
dottble-articulated. In both these conditions it agrees with the 
genus Vaunthonuonia, recentlv described by me in the ' Natural 



I have not yet had an opportunity of dissecting a specimen of 
the typical species of C^iiiui ; but, assuming Qoodsir's descrip- 
tbn to be correct, the present species appears to Mong to 
that genus. The pair oi antennae have two articnlations, and 
terminate in two or three long hairs. Tho ^nuthopoda and 
pereidpoda terminate in a long, curved, nail-like daetyloa. The 
poetenor pair of pleopoda have their peduncle very short, and the 
rami nnemial, each terminating in a long fine haur, the internal 
longer and stouter than the external, and armed on the internal 
margin near the m id die with two or three short teeth. 



XXIX. — Oil some British Diastylidffi. 
By C. Spence Bate, Esq. 




C. Bdwardm to belong. 



Cmna unffmaUata, n. sp. 



j^ifMaff.N.tiist. Ser.d. Vol.m. 
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It was taken by Mr. Bobertaon among some fibres of a nest 
of Lima kimB ; it ww always covered with mud, which ia difficult 




Canw ungnifnlata. 
i, Moond gntlhopod; «, tlurd pnetopod; % potterior pleopod. 



to detach, and sliiirgish ; it frequently pushes its tail up between 
its lesrs, tlinistinii: it out below the head.** 

This s|)cci( s may he readily distinguished from any other by the 
shortness of the ])eduncle of the posterior pair of pleopoda and 
the strongly ungaiculatc character of the teriuiual spine on the 
perciopoda^ from which latter circumstance the name of the 
species is derived. 



XXX. — On the Naiural Order Styracesei, tis distinguished from 
the SymplocaceB. By John Misaa, F.B.S.y &c 

[Gontmued from p. 146.] 

T HAVE ndopted the opinion of Cnvanilles in considering Stri- 
giiia (list met from Sit/ra.T, with wliu h it has hven associated by 
later butauists ; the reasons fur this coaclusiou will be presently 
stated. The former genus will comprise all the South Americau 
species of Styraa: enumerated by DeCandolle. Tlic Mexican species 
of the genus, fruiii the imbneate aestivation of their corolla, appear 
to be congeneric with the North American and European forms. 

In looking over the Hookerian herbarium, I noticed two or 
three species which I had no hesitation in Deferring to the Q/r/s 
of Loureixo^ — a genos placed by Endlicher aa^ aberrant fenn 
of the OrdcTj and by DeCandolle excluded from the family aoMy 



as disHagimshed from the Symploeacese. 275 



on accoont of iU superior ovaiy (Prodr. viii. 245) : this reason 
is untenable^ because in the stnictare of its o?8iy it offers no 
difference whatever from Siyrax ^nd SiriffUia, I have examined 
Cfjrta carefully, and find that it agrees with Sfrigilia in the 
almost coriaceous texture of its petals and in their valvate »sti- 
vatiou, in which respects both notably differ from Sf/jrar. 

Owiiip; to the singularly different structure of the fruit ;ituI 
seed in Halpsia and Ptcrostijrax, it appears der^irablc to restore 
the tribe Ualesiea. I do not see the propriety of retaining 
the tribe Pamphiliece, which differs in no respect from the Sffj- 
racinets, except in having only one or two erect ovules in each 
placental division: we find in Sit/rdx Japuniea also two erect 
ovules in each cellule ; so that tlu re is no real character to justify 
the separation of PampJiilia and Foveolaria to form a distinct 
tribe. It is true that the former has only ti\ e stamens ; but the 
latter, on the other hand, has the same uumher as Stru/ilia. 

Hence I propose to divide the Siyracea into two tribes^ the 
limits of which may be thus defined : — 

'Tribos 1. Styracikks. Ovarium superum, 1-locuhre^ imo 
breviter 3-septatamj ovola pluiimay erecta aat.horisontalia. 
Fructus drupaccus, omnino snpems^ l^localaris, pericarpio 
indehiseente aut 3-valvari. Semen unicum (rarissime 2), 

testa ossea, rapliide inflnitissime diviso in telam cottoneam e 
vasis niiniorosissimis spiralibus undicpie sparsis, ct hiuc cum 
endodermide solubih. — Genera Styrax, Cyria, SStrtgilia^ 
Foveolaria, Fan^hiUa, 

Tn!bm2* Haluibje* .Ovarium semisnperumj l-locnlare, imo 
brenter 4-5-septatom. Fmctas inferos, datus, pericarpio 
nocifoimi indehiseente, centro omnino vacno, loceUis l-!^-8 
parvis parietalibns osseis 1-spernus. Semen parvum, testa 
membnnaoea> raphide simpUci ventiali. — Genera Ualema, 
Pieroeijfrax, 

Many other genera have been placed in this family by dif- 
ferent authors, all of which (if we except Cyrta) have been very 
properly excluded by Prof. A. DeCaudolIe in his ' Prodromas ' 
(viii. 245). Among these is Diclidanthera, a genus which has 
lately been amply emeidated by IW. von Martins in his ' Flora 
Brasiliensis' (fasc. xvii. p. 11. tab. 4), who, whik placing it there 
among the Ebenaeem, oideavonrs to show its nearer affinity to- 
wards Polygalaeem. It appears to me to hold a different rela- 
tionship, as I shall shortly demonstrate in a separate paper on 
this snoject. 

I will now proceed to oiSer the characters of each genus of 
this family in the succession above indicated, mostly derived 

18* 
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fr()in my own observations, prelkcmg each ol' them by a few 
remarks. 

1. Styrax. 

This genus is distinguished principally by the decided imbri« 
cation of its petals in aestivation, in which feature it differs from 
Cjfrta, SiriffUia, PanqfkUia, and Foveokaia ; its petals are thin- 
ner^ larger, and more membranaceous in texture than in those 

genera, and in this respect, and in their sestivation, resemble 
those of Halesia and Pterostyrax. In the typical species, S. of- 
Jicinalis, the petals otten exceed their normal number, hve, being: 
sometimes as many as six, seven, or eight. The filaments nre 
longer in proportion to the anthers than in Striyilia and i^ijrla; 
and in some species the stamens also diiier from their iiormal 
number, ten, being sometimes as few as six or seven. The endo- 
carp of the fruit is much thicker than in Striyilia, 

Sttkax, Tonmef. Benzoin, Hayn. lithocarpus, Bl. — dlg/ur 
campanulatus, marginc fere integro, vix 6-aentiealEto, per- 
natens. Petala 5-^7-8, oblonga, obtusa, extus tomenteliai 
imo adhaesione filamentorom in tubum brevem conniventifiy 
testivatione plus minnsve imbricata* Stamiim 10, interdum 
abortu pauciora, uuiserialn^ petalis invicem altema et oppo* 
sita, alternis paullo brevioribus ; filamenta linearia, compressa, 
cum petalis orta et iisdem imo laxe agglutinata; anthera elon- 
gnt'ec, porrecta?, post dehiscentiam arcuata^, 2-loculares, loculis 
parallelia, discretis, dorso per totRm Inng'itTuliDem ad tila- 
mcntum adnatis, eo diinulio l)r('\ ioribus, autrorsum ricia 
longit lull nail dehisccntibus. Puilen reticulatum, depresso- 
rotundatum, vel sub-3-gonum, angulis vcsicula) hiantibus. 
Ovarium hbemm, subovatum, pariete imo tenui et sukato, 
summo crassiusculo, intus ad basin sepimentis 3 rudinien- 
tariis ad placentam centralem brevem nexis, in carmis totidcm 
arietalibus continuis, et intra stylum ca\ um percvirrentibus, 
oc modo supcrnc omnino l-loeulare, et imo brcvissinie 
atque incomplete 3-locellatum ; ovula circiter 9 (interdum 
paudora) in quoque locdlo^ crebriter 8-8erialia, superiora (cum 
raphe interna) erecta, media (raphe supera) horizontalioy infe- 
riora resnpinalim pendnk (enm raphe hinc extenia), omnia 
in tuhercolia totidem ant foveolie piominentibns plaoenttB car- 
noflK aessa. Stylm erectUB, valoe eloDgatus^ ovario S^plo 
longior, tenuis^ ataniina multo rapeiana. Stigma obioute 
8>lobam. Dnqta exsueca, ovato-f^obcNMy tomentoea, calyee 
brevi imnatato anffidta, et stylo persistente terminate, peri* 
carpio coriaeeo apice d-val?atini hiante, l-locnUuriB, 1* lariasime 
2-<8-apenna. Semm erectum, loculo coniofmei impressione 
carinarum endocarpii 3-aulcatnm; testa cnuainacnla, osset. 
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nitida, dura, ovulis abortivis circa hiluin iiiagniim basalem 
notata ; raphe prmio tubularis, compressa, ossea, hili basin 
perforaus et mux in faciem internam testa? patcsceiis, hiuc 
breviter ramosa, et cito in filamcntis innumerabilibus delica* 
tissimia apiralibus oottcmeo-implexii iir telam araneifonnetn 
Qbiqae prodncta; tiilA{riiiiiiiiteiii hnUnuAm opaemn^ mem* 
bnnaoeam; mtegumenbim mUrmim temiiter membranaoeuinj 
ad priorem rabadhnsain ; aUnmen eamoaimi ; embryo axilis^ 
loDf^tttdine fere albmnmia, wtfUdombui Ibliaceiib lotnndabH 
ovatiff, imo auboordatis^ nervoeit, radSwuAi tereti infera daplo 
longioribnBy et 6-plo lataoribaa. 
Aiboves vd frataoes in Europe, Ammea boreali, Asia et Japoma 
eretoaUMy Mope pUi$ itMdom ioma^tosa ; folia altema, m- 
tegra, vel dentata,petiolata ; raeemi tervumUei,plunflari,faiia8i, 
vel braeteaii mU amllaret ei paue^ori } fLoMfMdi, 

Of tbe forty-five apeeies of Styrax enamerated by DeCandollfl^ 
I bave removed thirty-one into Strigilia, and five into Oyrta : to 
the remaining nine (lome of which yet remain to be verified) 
must be added 8. odoriUissimum, Champ. (Hook. Kew Jo. Bot. 

iv. 30 S. ellipticum and S. subpaniculatum, Jnngb* et Vriese 
(Walp. Rep. vi. 459). S. O^amo, from Japan^ bears greatly the 
habit and inflorescence of Pterostyrax ; but, as its fruit ia said to 
be drupaoeons^ it must be referred to the tribe Stffneineee : ite 
broadish rounded petals are much imbricated in Aestivation* 
S. odoratissimum, from China, is a very distinct species; its 
corolla is also imbricated in aestivation, and its drupe is acutely 
iimnronated, with a tendency to split at the Hn^n into thrnn 
regular valves. Benzoin appears to differ froni both in having 
very entire leaves and a com))uund raceme. I \va\v. not seen its 
iiowers ; but its fruit corresponds with that of iS, oj/ictnalis, 

Cyrta. 

T have already alluded to the principal features that distin- 
guish this genus from Sh/rax: its thicker and more ligneous 
pericarp opens at the apex and splits down to the base in three 
equal valves ; the form of its much thicker petals and the manner 
of their aestivation arc ditferent from those in StyraWj Halesia, 
and Pterostijfa.i , being valvate or slightly introticxed, as in 
Strigilia f Pamphiliaf and Foveularia, I have diawn up its ge- 
neric character from observation upon most of the under- 
mentioned species. 

Cyrta, lanmm^^Flores hermaphroditi. Calya^ urceohto-eya^ 
thiformis, margine 5-dentatus, dentibus nervis prominulis 
dccurrentibus hinc 5-carinatus, pcrsistens. Petala 5, lineari- 
oblonga^ acuta, erassiuscula, extus tomenteila, intus glabniyimo 



278 



Mr. J* Miers on tU Styrace«^ 



adiucsiuuc hiaiiientorum breviter subcoiinata, ccstivatione val- 
vata, marginibus subinvolutis. Stamina 10, uniserialia, erecta, 
petalis sequiloGga; filamenta lineariay angusta^ complanata, 
piloea^ cum petuia orta, et ad eonindem mam Inmter et hxe 
eobaerentia, m sestLvatkme leplicata; mUherm linearea^ 2-lobse, 
lobia paraUeUa ad filamentum anguatiorem dono adnatii et 
dnplo Tel tnpio bfmoribua^ ssepe ateUatim pilosia^ antroraim 
longitndinahter dduaoentibiia. Charuan omnino aaperunij 
taibinalaiii, summo depicaaom, imo lO-aolcatum, calyoe 
qnadraplo brcvius, tomentoaimi, l-loculare, inteme carinisB 
prominulis parietalibua e placenta libera bievi centiali orienti- 
ims, hinc brevissime pseudo-3-looeUatiiiii ; wula pauca, e basi 
erecta, in tubercolis totidem placente aeasa* Stuim aimplex, 
temiia^glaber^ longitudine staminum, summo panlToincnMatiia 
et vacuus. Stigma obsolete S-dentatum. Dntpa sicca, coriaoea, 
calyce immutato triplo breviori suffulta, turbinata, vcl ovata, 
l-locularis, 1-spcrma, in valvis 3 jcqualibus ab apicr ad basin 
hians. Seman ercctum, solitarium, subprloljosum, atructura 
omnino Styraci^^, nisi cmbryone mn'^is oblKjuo. 
jbVutices ^4,s?V//i'c/ ; folia alterna, mbintegra uui denticulaia, deri' 
tibuft sffpr (jlandulosis, petiolata', racemi scqtim tmnmaies, 
Joiwai aut bracteati, 

1. Cffrta offrestiSi Lour. Cocb. i. 278 ; — foliis eUipticUi ntno^iiie 
actttia, ^atanter denticulatisy denticulis glandulosis, crassiaa- 
culis, glaberrimis, aupenie nitidis/ valde reticulatis, subtus 
pallidioribua^ aob lente venia obsolete stellato-pilosulis, pctiolo 
brevissime canaliculate ; raccmis terminalibiUf mnltifloiia.^ 
China. — v, s. in hb. Hook. (Fortune.) 

Folia % poll, longa, 9-11 lin. lata, petiolo vix 1 lin. longo. • 
Racemus poll, longus, 6-8-floru8. Calyx urceolatus, 

8inuato-5-dcntatus, S-carinatus, tomentosus, 2 lin. longas, 
ore 2 lin. diam. Petala lincari-lancrr)!ata, acntn, 7 lin. loTipr., 
1 lin. bit., extus tomenfolla, mtiis ghibra, paralh Ic iiLTVo^-a, 
sestivatione valvata. Stamina lU, quorum ^ p( Uilis altcnia ct 
sequilonga, 5 opposita vix breviora, 7 lin, bnig., iilamcuta com- 
planata, imo in tubum \\ lin. lonu., subcohaTentia, et hinc 
glabra, tunc libera, medio barbata, lilinc glabra, connectivo 
extus stellato-tomentoso ; antlierae lineares^dorso adiiatne, 31in. 
longse. Ovarium oblon^^um, liberum, imo glabrum, bupcrne 
pilis ci*ebcrrimis sericeo-viilo^um, 1 lin. longum. Stylus te- 
nuis, rectus, glaberrimus, 6 bu. longus ; stigma obsoletum; 
pcdicelli 5-angulati, supeme crassiores, 4 Ud. longi. 

2. Cyrta Finlaijsoniana. Styrax Finlaysoniannm, WalL Cat. 
4403 J DC. Prudr. viii. 261 ;— ramnli*^ l accinis calycrque to- 
meutosis ; iblus eliipticis^ utrmque subobtudis^ maigine ere- 
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DuktiSy fere intcgri»^ superae viridibm/glaberrimis (jnniori- 

bus tomentellis), oervis param eminentiboB, venis transversis 
Teticulatis^ subtus pallidis, spane et obsolete stellato-pilosis ; 
racemis paucifloriBy aimpUeibus^ quam folium dimidio breyiori- 
busy flohbus stramineo-tomentelliBy pedioellis calyce sub-bre- 
yioribus^ calyce ^Tibhcmiiph«rioo» 5-denlieiuato.-->IndiA 
Orient. — v,s. in hh. II 'all. 

Folia 8- 4 poll, loii^aj H-2 poll, lata, pctiolus 3 lin. longus; 
racemi in xamolis imo iuiiosiB terminalea, drciter 6-iiori. 

8. Cyria ktailefUa* Cyrta agr^is, Am., non Lour^ Styraz 
aemlatmn^ WtUl, tfor, /3 Joliia ovalibus vel elliptieia> utrin- 
que acutis, gkberrimia, irregulariter dentieubtis, dentibus 
glandolosiaj Buperne fmco-viridibas nerria atiamineia, iDferne 
interdam palbdioribus, nervis venisque transversis promi- 
nentibas, in areolia (rudimento piioram) pnnctulatia, petioio 
tenui eanaliculato, sabtus tomentoso ; racemis terminalibua 
et axillaribus floribusque paUide tomenteUia.— Aaiam.— #• 
in hb. Hook. (Griffith, 286.) 

Species valde distincta : folia 2^-4^ poll, longa, 14-16 lin. 
lata, pctiolus 2-3 lin. longua ; racenius 2-2 * poll, longus, 
6 8-tiorus; Iructus ovat us, calyce cupuliformi suHultus, to- 
mentoaus, 5 lin. longus, 4 lin. diam., styli vestigio apiculatus, 
pericarpio erasso lignoso e basi tnvalvatim rixoaute^ abortu 
monospermus. 

4. Cyrta JapoTiica. Styrax Japonica, Sieb. ^ Zuccar* FL Jep, 
i. 68. tab. 28; DC. Prodr. viii. 266.--Japoma. 

5. Ct/rta dealbata, u. sp. y — foliis obloiigL-«s, aeuminatis, imo ob- 
tusis, crassiusculis, subiutcgris, margine irregulariter crcnu- 
lato-recurvo, saperne glabenrimiB, nervis rachique Bolcato- 
impeaata, anbtoa cano-pminoaia, nervia veniaque tranaveraia 
reticulatia pronimulis, petioio tereti, canalicnlato^ tomentoao ; 
laceniia multifloria^ axiUaribua et terminaUbua, atramineo-al- 
bidia^ pminoao-tomentellia^ calyce hemiaphserico^ fere integro, 
petalia 6, linearibna, aeotia. — ^Malacca. — m hb* Hook, 
(Griffitb.) 

Folia 2^ poll, longa, l^-li poll, lata, petiolus 4 lin. 
longaa ; racemaa 1} poll, longua ; florea panri, vix 5 lin. longi ; 
calyx l^lin. longua; petala crassiuscula^ linearia, intus fusca^ 
glabra, paralleie nervoaa, vix linea lata, sativatione valvata, 
demum refleza. 

6. Cyria tuberifoHa, Stoaz auberifoUttm,J9ooi(.^^rn.,B«i0d&tfy 
Voy. 196, tab. 40 ; VC. Prodr. viii. 261 ; Hook, Jo. BoL iv. 
804. — Ad char. opt. in DC. Prodr. adde : fructu ovato, avellani 
magnitodine, in valvibna 8 ab apice ad baain biante, aemine 
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subgloboao. — ChiiUL — v. s. tnitb. Hook, Houg-Koug {Cham' 
pion), 

Fructua subspharicua, 6 lin. diam., calyce persistente suf- 
fultos. 

7. Cyrtavirgaia. Styraxvirgatum, ^aZ?.; DC. iVor/r. viii. 267* 
— India orient. — v.s. inhb. Wall. (Cat. 4400), Syihet. — mhb. 
Hook, Khasya [Griffith, Bootan [Griffith, 2268). 

8« Cyrta serndata. Styrax serralatum, Roxh. Flor. Ind, iii. 415 ; 
DC. Prodr. 267 (cs^cl. svnon.). — India orient. — v.s. in 
hb. JVall. {Cat. 44W b.)— m kb. Hook. Garhiitty { Simon, 66). 

JSpecies prjecedenti valde similis ; in ntraque, lolia valde 
pallida, glabra, textura temii, in C. serrulata apice iongius- 
cule acuminata, dentibus i^agis perapicuib glaaduia tereti 
elougatis. 

3. Strigilia. 

In a preceding page my reasons are given for separating this 
genus from Sffirar. The well-marked diffrrences in ehararti r 
are quite in accordance with the geographical distribution of the 
species, which are all contined to the trnpienl parts of the South 
Auiericaii continent, botli on the western e;iateru sides. It 
differs from Stt/rar in its more tleshy, almosL coriaceous, and 
narrowei- jictals, which are always acuminated and valvate in 
lestivation. The stamens are nearly the length of the petals ; aud 
the anther-lobes, which are puruUei and linear, are attached by 
their en Lire length upun the filament, which exceeds them in 
breadth and around their apex ; they are separated from one an- 
other by a narrow interval, and are only in a small degree shorter 
than the filaments, which hence appear extremely abbreviated, and 
which bebw the lobes are covered by a tuf^ of long, stiff, spread- 
ing hairs : the margins of the filaments are very UxIt coherency 
and loosdhr attached, for a very short interval, to the hue of tbe 
petals. The frait is oblong, aub-baccatCy half envebpcd by the 
free persistent calyx ; the endocarp is eaaily separated from tbe 
leat of the thin indehiscent pericarps and is thin, polished, and 
homy, and easily sectile into three valves, which are marked in 
the manner before described. Its testa ia not so thick as in 
Sfyrasp and Cyrta, and its embryo is longer and more erect. It 
agrees with Cifrta in the form and estivation of its petals, bat 
differa in ita much longer anthers and in its indehiacent pericarp. 

Stbigilu, Cav. Foveolaria m parte, R, ^ P. Tremanthn^ 
Pen* Epigenia, Vdi. Styrax m parte, A* DeCand* et elh 
ertim^^oree hermaphroditi. Calyx tnbnloana, oboonicusi 
5<-cartn8tii8| margine obsolete S-dentienlatoa, demnm panUo 
accrescens, omnino liber, persistens, et fractnm laxe cingens. 
Petala 5, ]ineari*oblonga, crassiuscula, tomentosa, nstivatioDC 
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▼alvata^ cum staminibus imo laxe oohierentia, fame pseudo- 
P^amopetala, decidiuu Stamina 10, tmiserialia, cum petaiis 
inserta, quoram 5 paullo ioogioray petalis subbrevioni et 

alternantia, 5 reliqua petalis oppoaita ; filamenta linearia^ com- 
plauata, antheris saepif5sime latiora, stellato-pilosa, imo pilis 
bimplicihns long^i?^ rrebris barbata ; antherep 2-lnhir, loiigi- 
tudinc fcic tiliuiKintorum, lobis lincnrihiiR, sL'ij:r('^atis, parallclis, 
dorso oiiinijio adnatis, tennitrr mciiibraiiacris, saspissime stfl- 
lato-pil()>is, rifiia antira Iniiuitudmaiiter deiiiscentibus. Pollen 
6ub-3-guiuuii. Ovarium superuni, rarius ])rincipio in torum 
paullulo utuiK I sum, cito euiersum et oiniuiio liberum, stami- 
nibus dimidio brcvius, subturbinatiini, imo 8ub-5-p:f)rium, 
siepissimc apice depresso-conico 5-siilcato unil^raculii'oniii in- 
crassatum, summu ouuiiiio l-locidare, imo plus minusve brc- 
viter 3-septato^ septis iu nervis 3 cariuatis parictalibus intra 
flfylnm cavom percurrentibus^ ad baain cum placentam ecu- 
tralem abbreviatam annexia et bine bMellos 8 incompletos 
mentieotibus j ovula plorimay crebra, 6-10 in quoque looello, 
2-d-aeriafia» in tabercolia totidem placeate imo immeraa^ in- 
terdam (plaeenta breTiaaima) omnia erecUy vel (iata longiore) 
superiora electa, intermedia boriaontalia, inferiora leaupi- 
natione pendula, rapbe ut in Styraee manifeata. SiyluM erectua, 
imo craaaiory et bine cavus, stamina vix excedens. Stigma 
inconapicanm, breviiaime S-lobum^ lobis divancatia. Drupa 
subcamoaay ovalia, calyce eupnliformi penistente aemi-in- 
voluta, mesocarpio paico, carnoao^ endocarpio tenniter corneo, 
Qtrin^oe nitente, macnlato, indduaoente, aed invalvis 3 facile 
sectili, yalris carina interna mediana signatia, l-locolaria, 
monosperma. Semen erectum^ loculo conforme, carinis endo- 
carpii S-sukatnm, placenta persistciite basali paidlo lateraliter 
excentrica ovulis abortivis cinctn sufFultum, hiio majusciilo 
signatiim ; ossea, frnirilis, mtida, cndodermide scyiarabdi, 

propter rfi/^hm liiluin ])irlorautem mox iu >!ttas numerosas 
divisani c tilis deiicatissimis spiralibus num( rosissimis com- 
posit as ct in tclam araueiformem ubiquc; productam ; integu- 
mentuin intermedium suboiembranareum, ad endodcrmidcm 
solubilcm agglutinatum ; intrguinr'ntinn uitt'i num altero libe- 
rum, tenuissimum^ cum aibumiuf c(jha;rcns; euibnjo fere 
verticalis, albumine caruoso opalino paullo lon<^iore inclusus, 
cotyledonibus ovatis, foliaceis, uervosis, radicula tcicLi iuiera 
duple longioribus et 6-plo latioribus. 
Arborea America tropicce, sapimme pilis steUatis iomentosa; 
folia dtema^ kUegenima, crankueula, sapiua tubtm argenteih- 
vel oekraeeo tomenioia, vaMe reHeukta, rarim glabra ; racemi 
axiilare», vdramuhs ^«mifian/€9,pedicellia bracieatis, \-flom ; 
florea U/meaion. 
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The speeieB biUierto recorded are : — 

I. Siri^ Mmga, DC. Prodr.i. 621. Styrax oblo&gum, A. DC, 
Proir. ▼iii. 261. — Pemviay ad Chinchao et Pillao. 

2* StrigiHa Gnaya7ienti9» Styrax Ouayaneiifle^ ^. DC d^.*— 
Guiana Britamiiea {S^onA. 9d5 vei 596). — ^Bio Amann 
{%nruce). 

8. Strigilia pallida. Styrax paUidnm^ii. DC* iltf. — Guiana GaUiea 

{Le Prieitr, 272). 
4. Striffilia acuminata, Styrax acuminatum^ Pohl, Broi, ii« 68. 
tab. 138; A, DC, L c. p. 262.— Brasilia (Bio de Janeiio et 

Santa Catharina). 
6. Strigilia latifolia, Styrax latifoliiim, Pohl, I, c, 60, tab. 140; 
A, DC, /. C.262. — Brasilia (Prov. Minas Geraes). 

6. Strigilia camparum, Styrax camporum, Pohl, I.e. 56. tab.136; 
A. DC. I.e. 262. — Brasilia (Prov. Minas Gcrnes). 

7. Strigilia parvijolia, Styrax parvifoliuiu, Pohi, I. c. 53. tab. 
133; A. DC. Lc. 262. — ^Brasilia (Prov. Minas Geraes). 

8. Strigilia subcordaf a. Styrax subcordatum, ilfortcaiu^ A i)C. 
/. c. 2G2.— Brasilia (Bah'ia). 

9. Strigilia alba. Styrax album, Spreng. SysL ii. 285 ; A, DC* 
l,c. 263. — Brasilia (Prov. "Minas Geraes). 

10. Strigilia retindata. Styrax rcticuiatum, iiew. ii. 551 ; 
A. DC. I. e. — lirabilia (I'rov. Minas Geraes). 

II. Strigilia Gardneriana. Styrax Gardncrianum, A, DC* Lc, 
263.— Brasilia (Prov. Piauhy. Gardn, 1924). 

12. Strigilia florida, Styrax floridum^ Pohl, L c* ii. 54. tab. 134 ; 
A, DC, Le. 263.— -Brasilia (Prov. Goyaz). 

13. StrigiUa obHqumervia. Styrax obliquinernnm, A. DC. /. c 
263.<— Brasilia (Prov. Minas Gerags. dauuen, 306). 

14. Strigilia nervosa. Styrax nervosumi il. DC^ /. c. 263. — Bra- 
silia (Prov. Minas Geraes. Ckuasm, 303). 

15. Strigilia ckrymterom Styrax chrysasterum, PoMf I, c* ii. 59. 
tab. 139; A. DC. I, c, 26 1.— Brasilia (Prov. Goyaz). 

16. StrigUia Pohlii. Stvrax Pohlii, A. DC. I. c. 264. S. ferra- 
gineum, Pohl [non Nees if Mart.) I. c. ii. 55. tab. 185. — 
Brasilia (Prov. Minas Geraes et S. Paolo). 

17. Strigilia longiflora. Styrax longiflorum, A. DC. /. c. 264. — 
Brasilia (Prov. Bahia. Blanchet, 34s58). 

18. fStrigilia punctata. Styrax pimctatum, A. DC. L c. 264. — 
Brasilia (Prov. Piauhy. Gardn. 2912). 

19. Strigilia aurea. Styrax aureura, Alart. /^e».ii.551; A. DC. 
I. c. 264. — Brasilia (Prov. Minas Geraes). 

20. Strigilia argentea. Styrax fir^cnteum , Presl, Eel, Uaenk, u. 
61; A. DC. I. c. 264. — Mexico (Acajiulco). 

21. Strigilia racnnosa, Cav. Diss. vii. 338, tab. 201. Styrax 
raccmosum. A, DC, I, c. 265. — Peruvia. 
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22. SiriffUia ferruginea, ^ijmtetmfpxkt^ 

Act. xi. 88 ; A. DC, L c. 265^Bra8ilia (Prov. Minas Geraes). 

23. Strigilia tomentosa, Styrax tomentosum, BonpL PL JEqum* 
ii. 72. tab. 101 ; H, B. K. iii. 261 ; A. DC. L c. 265.— Quito. 

24. Strigilia pau^fbra* Styrax pauciflorum. A, DC. U e. 265, — 
Brasilia (Prov. Bahia. Blanchet, 1719). 

25. Strigilia ovata, DC. Prodr. i. 621. Foveolaria ovata, R, if P. 
Sf/st. \. 100. Tremanthus ovatns, Pen* Mnek. i* 4/^7 • Stynz 
ovatum, A. DC, I. c, 267.— Peruvia. 

26. Strigilia cordata, DC. /. c. i. 621 . Foveolaria cordata, R.i^P. 
Sy9t. i. 99. Trcmanthus cordatus, Pers, Mnch, i. 467« Styrax 
cordatum, DC Lc, 267. — Peruvia. 

27. StrtgUiu Uprosa, Styrax lepi osum, Hook, ^ Am, Jo. Bot, i. 
282; A. DC, /. <r. 268.— Brasilia (Prov. Rio'Grande do Sul). 

28. Strigilia macrophylla. Styrax iiiac roiiliyllum, Schott, Spr: 
Si/st. iv . 425 ; A, DC. I. c. 2li8 ; FuJil, 1. c. ii. 61, tab. 141. — 

Species glabra. 

29. Strigilia ghbrata. Styrax glabratum^ Spreng, Syst, iv. Cur. 
post. 406 ; A. DC. I. c. 266. Styrax cremophyllum, Pohl. I. c. 
57. tab. 137. Epicrenia integerrima, Vi//. Flor. Fhmu p. 188 ; 

Jc. iv. 137. — Brasilia (Prov. Rio de Janeiro). 

30. St nil i da Pavonii. Styrax Pavouii, A. DC. I.e. 266. — Peruvia. 

31. Stngxlia psilophylla, Styrax pailopbyllum^ A, DC. L c, 266. 
— Guiana Gallica. 

82. Strigilia leiophylku S^nax leiophyllum, iVo6. tfi lAndL Veg. 
Kingd. 593 rum icone ; — toliis elliptico-obloDgiB^ basi apiceqoe 

subacutis, acumine obtnsiusculo, utrinque glaberrimis, in 
junioribus pilis raris stellatis sparsim donatis, supernc lucidis, 
subtus lajtc viridibus, subtenuibus, costa media nervisque 
stramincis subproiiimulis supeme iinmersis, transvcrsiiii reti- 
culato-veuosisj integcnimis, inargine teimi cartilagiueo baud 
revoluto, petiolo sparse pilosulo, superne canaliculato , raceiuis 
axillaribus, prtiolo 2-3-plo lougioribus, 6 12-floris ; pedicellis 
lepidotis, proftuide o-sulcatis, cum flore suba^quiloiis^is ; flori- 
bu8 lepidoto-pruiuosis J bacea ovaii, ( alyce bbero eupuUlormi 
Bcmi-inclusa. — Brasilia (iii Muiilibuii Organensibus^ Prov. Bio 
de Janeiro), v. v. 

Species niihi lecta, in fructu (Freixal), in flore (Valenya) ; 
S.giai/ruict copn^atn, tamen sat distincta, sed ita discrepat ; folia 
plusquam diniidio lungiura et fere 3-plu latiora, tenuicula, lion 
coriacea, nnllu inodo pilosa ; raeemi 2-plo majtjies, pluritiori. 
Hamuli juniorcs Icpidoti ; folia 4:-^ poll, longa^ 2-2 J poll, lata, 
utrinque glaberrima, lucida; petiolus 6-8 lin. longus^lepidotus, 
canaltculatus ; raeemi axillara^ aimplices, 1 ^-2 poll, longi. 
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6-12^ori^ pedicelli angulati, 4-5 lin. longi (in fnicttt 7 lin.), 
apioe incrasaati, calyccque gianuloso-lepidotii flaveaoentea; 
calyx tubulosus, 2^ lin. loDgus, 2 lin. diun., margine fere in- 
tcgro, vix 5-denti<mlato, ooroUuD arete cingeDs. Corolla extna 
albida aut flaveaoens, lepidoto-pruinoaay in alabastro 5*aoga- 
lata; ri^stivationevalvata; petala 6, linearia, 101ia.longa, lun. 
lata^intus callo apicali marginibuaque tomentosis, medio glabra, 
parallele nervosa, crassiuscula ; stamina 10, pctalis brevinrn, 
filamenta 7 lin. longa, cum petalis orta, iisque imo luxe cou- 
glutinritfi, complfmata, tennia, lincana, aiitlit ris latiora, irlaljra, 
sed intra antheras fascicuio denso p»k>rum ijarbata ; antlicne 
3X lin. longse, lobis sejunetis, parallclis, filamento DiiiiHuo 
aanatis^ pelliculares, sparse stellato-pilosa?. Ovarium de- 
pressum, apicT^ subcomco vel urn braculi forme 5-sulcatum, 
1 lin. diam., albido-pruinosum, imo consliicuiui ct bine gla- 
brum. Stylus tenuis, prlaber, 9 lin. lon^us. Stigma sub- 
obsolctuni. Bacca obloiiga, ilavido-vindis, glauco-pruinosa^ 
3 lin. longa, 4 lin. diam.* 

The Strigilia australis, Jus8.jis PenmiUui Cunmngiiamt, iVob. 
(buj. op. ser. 2. uu 491). 

[To be continued.] 



XXXI. — SriciLEGiA Entomolocjica. — III. Note on the Ptipa- 
case of a Coleopterous Insect from Northern China. By Adam 
White, A.Z.]). British Museum, Corr. M.L.S. Lyons, &c. 

[With a Plate.] 

It would be well if some of the acumen diaplayed by that weD- 

exercised army of Lepidoptera-coUectors in this and other coun- 
tries were shown by those who study and collect Coleoptera. 
To gn no further than these islands : the Doubledays (the late 
Edward and his surviving brother Henry, of Epping) — the 
Staudishes — Douglas — Stainton, and m^n^' others reared by 
Stainton's energy, example, and encouragement, — have done, 
and are doing, <rood wf»rk. Mr. Logan, of Dudding^tun in 
Scotland, who draws and observes well ; ( liai lrs Turner, a 
keen observer, and the able Peter Bout h aid (tlie two latter 
both excellent collectors) have done niucli to make us ac- 
quainted with the traiiiiuimations of Lei)idoptera, In other 
words, these and other observers have assisted greatly in clear- 
ing up the history of our Lepidoptei-a. Those most able ob- 
aervers, naturalists, and artists, John Curtis, F.L.S., and J. 0. 

♦ The structure of tlie soed is fully described in a preceding pa^r* 
(p. lai). A dmwiug of this species, with analytical details, will be gi'^eo 
in * Coatributiims to Botany/ plate 30. 
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Westwood, M.A. Oxon. (the former the finest entomological 
artist of any age), Mr. Waterhousey Mr. Haliday, and Mr. Jansoa 
(keen obaervera and entomologiBts), have studied the lame of 
insects generally, especially of the Coleopten, and of those species 
of Diptera and other orders which damage onr crops or injure 
our fruits and trees ; but yet an immense field lies before the 
young — ^lies before the old observer. The egf^ larv», and pupas 
of not one out of fifty of our indigenous mseets are known. 
Of the hundred and eighty thousand species, or so-called species 
of insects which inhabit the world, tne metamorphoses of not 
one in two hundred and fifty are ascertained. The eggs, larvae, 
and pupae of whole families urf still desiderata. What a blank ! 
and yet each insect has a histors .1;^ Innir ns (I should say, longer 
than) that of the larva of the Goat-moth, so inimitably given by 
Lyonet, of the Cockchafer by Strauss-Durckhciui, and of those 
insects so graphically, thougli more brictiy, described by Leon 
Dufour, by John Curtis, by AVestwood, Halitiay, Cande/e, 
Chapuis, Perris, Gounfiu, Guerin-Mdneville, Audouui, i>lau- 
chard, and others. What a rield lies <*pen before men like Dr. 
Asa Fitch and Lecontcof America — beture tuture Abbots of 
Georgia — rising naturalists here, like Lubbock, Trinieii, and 
others I How well has Frederick Smith studied the habits of 
our' Hymenoptera I — a "busy bee/' as "industrious'' nearly as 
an ant| as indefatigable^ though not so angular and "touchy/' 
as a wasp, that naturalist is doing good work — ^work that will 
yet tell* It is to be hoped that Mr. Vernon WoUaston may find^ 
and investigate^ the larm and pupie of some of the subjects of 
that magnificent work^ the ' Inseeta Maderensiay' now that he 
has so completely described the imagiiiiies of the Coleopteia of 

The work of the learned Drs. Candeze and Chapuis* on the 
larvae of Coleoptera, with such additions as M. Coquerel and 
others have since made^shows how just the above observations are. 

I have much pleasure in attracting the notice of naturalists 
to the cocoon of a species of Coleopterous insect from North 
China, the figures of wliich, by young Mr. Mintem^ revised by 
Mr. Ford, render description less necessary. 

In selecting, from one of those boxes sent by Mr. Fortune 
from Shang-hai and utlicr parts of North China, such insects as 
were desiderata, 1 was struck with, and took, three flat pod-like 
cases, which, at the time, T judged to be the cases of some Tricho- 
pterous insectj allied to one of our Caddis- worms." The cases 

* " Catalogue des Larres des Cot^opt^ref!. < niiiues jusqu'4 ce jour, avec 

la ilescri})tif)n de plusieurs cspeccs nouvelles," par Drs. F. Chapiii^^ et 
E. Candeze, in M^m. Soc. Hoy. Li^e, t. viii. (1863) pp. 341-622, with 
9 piat«8. 
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were flat, greyish brown^ of an oblong form^ strangulated some- 
what in the middle and rounded at the end, — much like the 
pofis of one of the Cruciferee in our gardens (an annual or bi- 
cmiial), whose seeds have fiat rims, assisting to disperse the seed, 
or to buoy it up for n time, till at last it sinks. These |)f)ds 
looked also a little like two somewhat roundish flat ovals con- 
nected^ with a distinet and smoother oval impression on the 
middle; they were foniK d of minute pai'ticlea of yellowish and 
brownish matters, closely cemented; their outline was a little 
irregular ; and they were not all shaped exactly alike. 1 put 
tlu iii away. On being approved by our Keeper, and recom- 
mended, the North China inj>ects, like all the spcciuicus oi zoo- 
logy, were ticketed and marked. What was my surprise to see 
a pair of pectinated antennte and a bead poking out from each 
of them I I did not see this when fiwt I took them; aad I am 
almoflt Bvae that the Coleopterous insects, idiose heads they 
were, had emerged from the pupie during the month or six we^ 
that had ekpsed between the seleetioii and the tiekedng of thme 
specimens. I opened one, and found it like the two valves of 
some bivalve shell, such as Psammobuu The inside was very 
smooth, and nicely lined with some insect secretion. Mr. Min- 
tern's figures (PL Vil. figs. 1 a&ld) will show this structure. 
Before entering on the description of the Beetle which constructs 
it, and which is figured on the plate (fig. 1 )^ I may quote a 
passage from a note kindly sent me by I)r. Bowerhank, a friend 
who examined the structure with his well-exercised eye and 
mature judgment, and gave me the results of it in the following 
words: — 

''My dbar Sib, — The insect and its case^ which vou placed 
in my hands for examination^ is a very interesting subject. 

''The case is evidently constructed of pellets of ezcretiona 
worked into a uniform stratum, with the intermixture of a few 
masses of extraneous matter, which may generaUv be distin- 
guished from tlie deep-brown semitransparent globules of excre- 
ment by the difference of their colour, and their being more or 
less angular. 

" The interior of the case is lined with extremely fine silky 
fibres inch in diameter; they are disposed in carved 

bundles of parallel threads, crossing each other irregularly, so 

as to give the appearance of being fitted on to the surface, — ^the 
aspect of the whole beinp: just siirh as would be produced by the 
larva spnnnni:; iVoiii its mouth a tine viscid thread, and fixing it 
by motions oi its head right and left. 

" Most truly yours, 

" J. S. BowxnBANK.'' 
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The insect I am about to describe bdongti I believe^ to La- 
cordaire'a 39th family, DasqfUukt, and hit leoond tribe. Das-; 
cyUides vroU, although it has some points connecting that family 
with the previous one, that of Nhipieerideg, particularly the 
genus CMrkipis of Latreille. It differs essentially from West- 
wood's genus Lichas, established on a fine Elater-like insect 
found by Mr. John Bowring on Camellias in the island of Hong 
Kong. It comes in Section 1 . of Lacordaire (Col^pterefti iv. 
p, 264), and max be iiaiiu d Paraitc/tas* 

The species 1 propose to name 

ParaUehM GwrnuL Fl. YII. fig. 1. 

P. obscurus sericeo-YclutiDUfi ; thurace pallido, maculiji binib iiia^is 
donalibns nigris ; elytris subsulcato-striatis, linea mediana lougitu- 
dinali, prsaertnu aericea* Long. $ 54 Un., <^4|-'5 Jin. 

floft. China Borealis (Shang-hal). (CoU. Mus. Brit. B. Fortune.) 

Head as wide as the thorax in front, decumbent, impreiiiscd be- 
hind i eyes rather laree, round, somewhat prominent. The 
autemitt in the mak have the joints^ from the third to the 
tenth, with a longiah branch proceeding from near the mx, 
and directed inwards ; the laat joint ia long and linear. Jaws 
ationgi corvedy and with a single tooth oefore the pointed 
apex* MaiiUary palpus with first joint very email; seoond 
and third eloneate, about equal; third oblique at tip; 
fourth thick and .eap^ahaped ; fifth conicallv elongated, and 
somewhat blunt at end. Labial palpi witn terminal joint 
Uiickened, longish omd. Antennae of female from the third 
to the ninth joints triangularly dilated, especially the fifth, 
aixth^ seventh, eighth, and ninth jointSi which have a tendency 
to pectination. 

Thoraa wider than long, somewhat narrower in front ; fore edge 

straight, except at the angles, which project a little over the 
eye*!, and form with the sides, which slope inwards atid have a 
sharj) lateral ridge, a kind f)t shelter for the head, which may he 
drawn almost entirely under it : the back of the thoi*ax la veiy 
convex, especially on the fore part ; hind edfre bulging about 
the middle over the scutellum, widely sinuated on each side 
of tlie bulge ; the posterior angles are sharp, and, when viewed 
fium above, seem pointed towards the shoulder of the elytra ; 
a transverse depression across the thurax, close to the hind 
edge. The thorax is brownish yellow, with two large browuibh- 
black spots occupying nearly all the dorsal surface, and only 
aeparated by a narrow light-coloured line. ' 

Sadelkm rather wider than l<mg, straight in front, rotundato- 
triangular on the aidea and tip ; yellow. 

Bfytra almost aa long as abdomen, with nine or ten distinct 
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impiMed lui6S^ the lateral end posterior margins sligbtly 
dilated, ibe riioulder with a liollow b^weeii the umbo and 
the side margin, evidently for the tborai*angle to work into, 
when the insect retracts itself. In some specimeiis the general 
surface is of a darkish brown, with the narrow dilated side 
margin and tip, and the suture, yellowish ochre ; the dark 
brown is sometimes streaked with a dash of pale, and in some 
the greater part of the dorsal surface of the elytra is pale, 
with two broad streaks of brown, proceeding one from the 
shoulder and one from the hnse near thr suture. The elytra 
are very closely punctured, and seem almost as if they were 
shagreened. Thorax and elytra covered with short pile, 
clearest and more silky on a line down the middle of each 
elytron. 

. Tarsi with the fifth joint as long as the first and S( cond jomts 
united ; all the joints longer than wide, and thickly clothed 
beneath with coarse short- hairs. 

There are smaller specimens with paler elytra, and a blackish 
line near the lateral margin, intermptcd before the tip, which 
has a black spot. I believe it to be the same. 

I hope this insect may prove a nondescript ; although, in this 
• active age, when books nave increased as describen have in- 
creased, it ia very difficult, unless you rigidly restrict yoorself to 
a very limited subject, to master even the nomenclature of it. 
I cannot find any description of tlie insect ; it is named after 
my excellent friend M. Gu^rin-M^neville, whose kindness to me;, 
a very young naturalist, when I visited Paris in 1841, I cannot 
forget. I have named it after him because it is allied to a family 
(the Cetrianida:) the habits of one of which he discovered when 
a young man, at Toulon. I remember his giving me an ac- 
count of his discovery. It was in 1812 that he found the Cebrio 
yigas, a well-known insect, fluttering over the grass in the eyeu- 
inrr. much as chafers do in this country. A close oh^^en-ation 
enabled him to find one of them, coupled with an insect without 
wings, which had her ovipositor protruded from a small hole in 
the ground, from 2 to 2 A lines in diameter. This insect, now 
well known to be the female of Cebrio, had been described by 
llossi as Tencbno dubitts. Olivier, from its having only ten 
ioints to till Mutennai, nained it Cebrio brevicornis, Latreille 
had described it us the type of a genus, which he named 
Hammonia, and which, in one of the volumes of the * Nouveau 
Dictionnaire d'Hiilt. Wat.,' nubhshed in the memorable year 
1817, be i^fsrded as an estaDlisbed genus. The late Professor 
Victor Audouin communicated to the French Entomological 
Society his observations on the species which he observed during 



Mr. A. White m the Pupa-case of a Coleopterous Insect. 289 



Id* titt¥eU in the Eastern Pyrenees in 186S< He said that wet 
veatheTy to soften the groand, is necessary to enable the female 
to get her ovipositor ont of the ground, and, when impregnated^ 
to allow her to deposit her e^gs. 

I also remember M. Gn6rm tdling me that he gave away in 
exchange the female Cgbrio which he took, and which was among 
the rarest of the European Coleoptera at that time, as Ne- 
enbia ruficolUs (or " Latreille's saviour/' as it was called) had 
been formerly, when Bory St. Vincent and Dargelas rescued 
that eminent man^ a prisoner in thoi dungeons of Bordeaux 
during the revolutionary earthquake, as recorded so graphi- 
cally by Latreille in his ' Genera Crustaceorum et Insectorum.* 
It \vas as rare as Dnjpta used to be, or VeUmns d(hfnfu9, 
Emus hirtus, and Adelops are now, in this country. Young 
Guerin, since so distinguished, could not resist the offer of a 
specimen of the great Buprestis gigas, a common Brazilian 
insect. This circumstance has induced the writer to name 
this insect after the justly eminent French naturalist whose 

• Iconographie du Regne Animale,' 'Magasin de Zoologie/ 
'RevTie et Magasin de Zoologie/ and articles in the 'Encyclo- 
pedic MethotUquc/ lu the ' \ oyiige de la Coquille,* and innu- 
merable other works, extending over a long course of years, have 
given him that reputation which he has now so long and so 
desmedly enjoyed. Hislahonrs on inseet oBconomyi as applied 
to agricttitiire jsnd the production of silk, and prevention of 
injuiy to articles of value, are much appreciated over the vriiole 
world. He has done for France what our Curtis and Westwood 
have done fiw the British empnre>— Ires .^ciiicll m imo. M. Ga^n- 
M6[ieville, I may add, has iilostrated, in his usual admirable 
WSty, the genus Callirhipis in the 2nd plate of the Insects of the 

* Voyage de la Coquille,' fig. 4 (C. Dejeanii, Latr.), and has 
made this group a special object of study in a work quoted hj 
Laoordaiie. 

I have named a larger species Paralickas {Epilichas) Candezii, 
after the acute and amiable Dr. Candeze, of Liege, to one of 
whose works 1 have alUnled, but wlioae pruicipai labuura are on 
the very difficult group Elateridse. 

ParaHekoi CemdniL 

P.rufo-flavud i elytris nigerrimis ; thorace supra flavo piloso-hirtulo ; 
anteimiff nigns, tenuioribns (qoam in spec, pracedente), articiilo 
hssalt mftscente ; seuteUo rafescente ; elytris delicatulepunctatis, 
obsolete substriatis, subtus pedibusque rufo-flavis* Long* lin. 

A6. China bor. (Shsog-hai). CoU. Brit. Mas. 

The tarsi have the first and fifth joints aibout equal in length ; 
Ann. i Mag. N. Hitt, Ser. 8. Vol* iii. 19 



the second, third, and fourth are short, transverfie; and widest a| 
top ; the first four are hairy ou the under aide and edges ; the 
second, third, and fourtli are somewhat truncated at the end, 
and have traces of a homy pad. This may belong to a distinct 
genus, which may be known by this character atul the more sUm 
antenna), with the pectination coming from ne&i'ei the ba^e of 
each joint (E^ilicluu)* 



Wl§% 1. PmraUehas GHerinii, male, magnifled: 1 a, the case, of the natiiiiil 
nae, with the insect's head and thoifts exierCedi 1 6, the case, of 
iht tiataitl «Mb o|Mn» 

Jijj^t. 1 •» and 1 dL ilunr «ndl portifliit of the case, highly iMgiifliJ. 

Fig. 1 C. reprf'?!pnts a piece of the inside of the cjise. 

I d, shows a portion of the coarser-gnuned oatside. 



Spicilegia EntomologiCA. — IV. Diagnoses Coleopierorum qua* 
. tuor. Auctore A. Wuim, in Mus. iirit. Auxiliario. 

DfiTICHOClBA ^n. £Mt9 TitOM80NBLLA« tt. •# 1>. YiMai^' 

aidienim; aa|iiteb thone% ienlsUo dytria^ albo serioeo nuNtth 
latis ; pedibus nigiMy hwmkmk nigro eMpto« nMt(^)w 



£[a6. Australia. D. maeuUeolli minor. 

Species ouiuta et cseteris, a Kirby et Newman descriptis, valdo 
distincta. Nomen fert Dom. J. Thomson, auctoris ' Arcbaves £uU>- 
nologiques,* Cokoptmpluli Celebris. 

Stigmooera (gen. SoUeri) Bakewelltt, n. s. S. suhcyUndrica, 
Stemocerce speciei subsimilis; elytris clongatis, simphcibus, pune- 
tato-striatis, luteis ; thorace purpureo-flavo, cyaneo et vindi mi- 
cante, rude et creberrime punctate; corpore subtus c«ruleo-Tiridi< 
iiidato; pedibus cseruko-^dibus. LoQg, Qnfi. 1, lin* 10. 

Bah, Australia, m "MailMe scrub** {BuealyflMk dtOMMU)^ Mui« 
Brit. (Dom. R. BAkeweU.) 

Temnoonatha (gen» Solieri) Imperatrix, u. a. T, elvtris apiee 
UHimiiAtiSi Wtori eltem apiculata ; llionce supn tirim wMmta 
pmietato, aiMHUiqtte fMurm eoaleioeiitibQ« Imbnt «iraD>f!avl% 

Uteiibus subtus flavis, punctatiii ]^tinctis tlridUmi} dytfii.Aurooi* 

flavis, sutura, marginibus lateralibus (basi exoepta) puxpureo-olgrii^ 

ad Tuedium dorsi mac^lis 3-4 parvis transversis pTirpureo-nigris ; 
pedibus yiridibus ^ corpore subtUB Myo, Ticidi decorato. lMa§k^ 
unc. 1, lin. 6. 

Ilab, Australia (Swan Puver). {forsan ab Hope seu Thomdon 
nominata.) 

SciiizoRHiNA {Hemrpharis srn Dirrphonia) Bakewelltt, n. §* 
<S. capites cocpora anbtus pedibua^ua nigeniaua; tJionoa doao 
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■ ieevigato, Iflteribns mfesccnti-flaTO iate nmrginatia, medio fascia lata 
nigra \ sctitello et sutura uigris ; elytris rufescenti-ilnvis ; margini- 
bus corporis supra piiis sericeo-albb iiotatis; pygidio trausYeraiin 
adcnktOj apice emargiaato. Long. unc. 1, Ud. S^, 

Aiuteiuay ad ripas Yarm. I&m. Bakewell» in Ifua. Brit* 
Sp^ea, genera ^htMorhinam, Diapkomam at Htwufkmridm 98/^ 

Aactans; thovax ante BcnteUum dUatatua eat* 



XXXII. — Descriptions of new and little-knoum specie$ of CeylonM 
Nudibnmekulie Moliutkt. Bj Dr. £• Kmlaamx^ 

Doris gloriosa, Kel. 

l>0rifaMvyMMrfa(f)^LaDfikait« 

Body nearly 8 inches long^ oblong, of a pinkiab oolonf; tbo^ 
nntely dotted with led and whit^ Manuo large, oval, broa^ 
when expanded entirdy eovering the fool. Baek moltlea 
with pink, red, and yeUow> and* minately pnnetnlated with 
led and yellow; ed^bmdly with white, uien with abroad 
fieh-ted line; adjoining this is a whitish apaee; and caiv 
ried round the mantle, near the body, is a still more brilliant 
blood-red line, with internal dnb-ahaped prolongations of the 
same beautiful purple-red colour. Interspace and for about 
\ inch of breadth of the back, the mantle is again whitiah^ 

. with shades of purple and yellow nearer the beautifully mot- 
tled back. The tinder side of the mantle has also a broad 
white edge, the rest brilliantly variegated with dotted purple, 
yellow, and red splasher. Brnnchia? seven or eiG;ht, large, 
branched, each rising from a separate cavity in a cu'clc abont 
half an inch from a protruding yellow-coloured anal orihce* 
Plumes roscous, with red midribs. Dorsal tentacles large, 
clavate ; apex pointed, slightly truncated, on inner edge lami- 
nated ; colour pinkish and spotted with yellow ; ridge of cavity 
spotted with yellcAv and red. Head large, ])rotruding nearly 
I inch from mantle. Mouth near the foot, iituutcd in the centi'e 
of iiii o\ al projection ; and on each side a long, broad, toothed 
leaflet or oral appendage, red and dotted like the head* Foot 
long, broad, with parallel aidea, rounded and transyerady 
split in front. It haa a broad lemon-obloiued edge, with 
transyerse atrite; the reat pinkish red, not spotted; a dark-» 

' purple spot in eentre, procraeed by the internal viscera. 

This is by far the most beautiful species of Doris or Sea- 
nymph I have ever seen ; and none hut a good artist could do 
i«ptice u..urc.j.leadeutb«.uue. The Urge, a.ple .«rii«. «£ 



the mantle, with its soft snowy-white undulating edge, is best 
Been when the animal is swimming, and reflecting in the water 
the rich red folds near the golden -speckled back, on which is 
placed a broad circle of rosy-coloured feathery tufts. The live 
specimen, of whieh the above is but a faint description, was 
found under corals at low- water, near Fort Frederiek. In an- 
other specimen from the same locality, the wliifte edge tiie 
mantle was replaced by a rich crimson-ied, which eoalesoed with 
the inner red line, leafing a faint white line. Indeed, it is a 
nuestion which of the two varietiea looked more beantiful; at 
ni^t, however, the palm of beauty was awavded to the red* 
nutfghied specimen. They both lived for some days in a viva- 
rium. When at rest, the mantle was turned inwards towards the 
back ; in this position, the white and red lines were hidden by 
the broad rolls on each side, displaying the rich profusion of 
](ed and yellow dotted splashes and undulating lines of the under 
BurfiKe of the mantle. In fact, it then looked like another spe- 
cies; but it is only when the mantle is fully expanded and 
floating on the water that the unrivalled charms of this beautiful 
Sca-nynrph are seen to perfection. In the you up;, the mantle 
extends round the head ; and this may be mistaken for a distinct 
Bpecies. I have not had an opportunity of seeing the spawn of 
this species. 

If this splendidly coloared Sea-nymph is identical with 
Leuckart's species, found in the Red Sea, and named Doris riiar- 
ginata^ I should still prefer retaining the name I have given it, 
as maryinata would apply equally well to several otiier gpecit^ 
as to this. 

jDotw MaeCarihyi, KeL 

Body nearly 2^- inches long, dusky s^rey. Mantle long-, narrow, 
. dusky grey, bordered with a bright-blue line ; edge crcnulated, 
■ wavy. Dorsal tentacles long, conical, obtusely pointed, lami- 
nated obliquely for nearly two-thirds of their length, of a pale 
blue colour, with white streaks. Oral tentacles white, short, 
broad, and rounded. Branchial plumes twelve to fifteen, 

• irregular, most of them of unequal length, pinnated, and a 
few trifurcated; others have a small cluster of plumes rising 
from the middle or extremity. Foot white, and nearly as long 

• as the mantle. 

This curious but elegant sp( < i( s is seuiigelatinous, and re- 
sembles a Goniodoris. Its narrow mantle scarcely covering the 
foot, the body is oluiost cxjioscd. 

' I have dedicated this beiiutiful species to one who has always 
encouraged my pursuits in the iieid of natural history. To^ 



Sir Charles MacCarthy, the Colonial Secretary of Ceylon, I feel 
grateful for that asaistance which his position in the island 
enabled him to give mc, whenever required; and 1 also feel 
thankful to him for the warm interest he has taken in niy em- 
ployment an naturalist to investigate tiie natural history of the 
Pearl Ousters. 

Dorii coletik, Kd, 

Body white, 2|- inches long, flattened. Mantle roilaccoug, 
white, clouded with dark-purph; minute vin^^, confluent or 
. continuous with lighter-coloured purple rings set more widely 
apart. Dorsal tentacles white, long ; apex clavate, lainellated, 
slightly tnmcated on the superior edge, pale green tipped 
with orange; margin of sheath orange or golden. Oral ten- 
tacles lung, acuLcly pointed, while, minutely speckled with 
purple. Branchial plumes six, long, tripinnatcd, whitish ; ribs 
purplish brown, edge of eavity orange. Foot white^ shorter 
than mantle, grooved ^ lower laaieUa notebed. 

This beautiful pur|ilc-cloudcd Doris is of very retiring habits, 
and is scarcely ever seen moving. Obtained in August and Sep- 
tember from rocks m Back Bay* Ova white, lu three or four 
broad coils. 

Doris fimehrU, KeL 

Body nearly 1| inch long, oblong, convex, of t waij-wbite 

colour, and spotted with black. Mantle coriaceous, granular, of 

an ivory-white colour, and ornamented with jet-black spotted 
circles and half-rings or imperfect annular spotted figures. 
Dorsal tentacles large, chuate; apex black, laminated, with- 
out sheaths. Oral tentacles linear, white, tip black. Branchial 
plumes six, larire and drooping, tripinnate, white and shaded 
lavender-grey; midribs of a dai'k brown colour. Foot waxy- 
white, spotted irregularly on the margin of the edges with sm^dl 
and large linear spots. 

This elegant fdnereal-looking Doris is, with the mantle, about 
2| inches long and 1^ broad. Rarely seen* Lives for a long 
time in the aquarium* Deposits its ova in broad convoluted 
bands, which, when uncoiled, measure nearly 18 inches in length. 

A pair kept in the aquarium were seen to spawn in July. While 
one was depositing the band of ova on the side of the glass glob^ 
the other kept watch, as it were, by moving in a circle round the 
former. The whole process lasted about half au hour. 

The spots and markings of some specimens were of a dark 
brown colour* In others the spots were of an auburn cobur. 



Semigelatmoos. Body nearly 1^ inch long. Mantle broad, 
shorter than foot ; aboye white, with a pinkish^cllow ihade; 

~ a large, irregularly waved, deep*golden«coIonrea patch on the 
hack, hordcared and spotted with purplish red. The under 
snrfiu^ of fore part of mantle of a beantiM light purple eo*- 
lonr; there is also a purple line on each side of the white 
hody. Dorsal tentades white, with golden-coloured laminse, 

. hng, conical, and pointedt Oral tentaeles short, white. 
Branehiai plumes seven to nin^ short, lanceolate, pinnated, 
whit^ bordered with golden yellow* Foot pinkiab while; 

, edge pure white. 

This beautiful species I have named after my frioid tiie Rey. 
Owen Glenie, Colonial Chaplain of Trineomalee, who was often 
the eheerftd companion of my sooiogicul purauits, and who will, 
I hc^ on my departnie from the island^ continue those ve-. 
searches which he has so well begun. 

This is, perhaps, next to Trevelyana Ceylonika ('Annals,' ser. 3. 
vol. i. p. 257) and Doris ffloriosa, the most remarkably coloured 
species in Ceylon. Found in the Inner Harbour, in oeqp water^ 
as also at Cottiar, opposite fort Frederick, 

Doris Leoparda, Kel. 

Body J inch long, grey-spotted. Mantle cameous^ granular, 
grey, and spotted with dark grey and blackish circular sjiots, 
the latter in the central parts ; each spot composed of smaller 
spots, separated from each other by white reticulations, seen 
more distinctly with the aid of a magnifier. Dorsal tentacles 

• green, large, broad, ovate, lamellatcd for nearly the whole 
uogth. Ural tentaeles short, linear, acutely pointed. Bran- 
chiu plumes six, gr^^ speckled with darker grey ; all united 
for nearly half the kngth^ and the other half fringed with 

^ short plumes of a light green colour. Foot whitish, speeUed^ 
ooyered by the mantie. 

This leopard-spotted Doris is of a regular oval form. 1' uund 
in Dutch Bay« among coral rocks. Ova white. 

Doris mnabUis, Kd. 

Body 4 lines long, oblong, narrow^ eonyciy white, spotted wHh 
purple on the sides* Mantle smooth, white, with purplish*. 

. crimson spots ; beneath white, not spotted. Dorsal tentadee 
of moderate length ; apex eonieal, pointed, dosdy lanieUated, 
of a golden-yellow colour. Branehiai plumes five or six, 
small, bipinnat^ white, with purple spots at their bese $ all 

Mni0led. witlMH • «ufjiy without » lim. U«%d .i«niMie4» 



ipt^tted with purple ; on each side of the month a short linear 
tentacle, white, Foot narrow, longer than the mantle, slightly 
expanded in front, spotted with purple on the upper surface* 

This lovely little Doris is rarely famL Vwo speciincnB^ ob- 
ttined in May, are Btill alive in a finger-glass^ generally resting 
on the tide g| » atone. At night it crawls oat of ita hiding- 
place and creeps along the sides of the glass, and is sometimei 
seen floating on the surface of the water on its back. When 
touched with a feather, it adheres by its foot, and can be kept 
dangling in this position by the aid of the mucous thread secreted 
by the surface ot tlie foot. Several Eolida were kept in the 
same vessel, and it has sur^nved tlu rti all, though attacked re- 
peatedly by them. Ova white, deposited on the side of the glasa 
in a thread-like coil. 

J)ari$fideiu, Kel. 

Body I huh long, niirow, convex, white* Mantle oblongs widi 
parallel sides, shorter than the foot, of a waxjr-white cokmr, 
the edge lined with red, and in^golar, t0(ith-uke^ trantversej 
intenuu polon^tbns of the same colour ; those on the aidee 
longer, alternating with short ones. Branchial plumes seven 
or eight, black, lanceolate, pinnated, few^branched at tip. 
DorsS tentaclea oblong, flattened, pointed ; apex black, lamel- 
lated. Oral tentacles small, acutely pointed. Foot white, 
narrow, slightly dilated in front and pointed poateriorly. 

Tbond on coral rocks, el low-water mark, in Angqrt end 
September. This singolaily marked species looks, when the 
tentacles and bfinchiso are retracted, like a large bean. Ite 
jet-black plnmee and tentacles appear wearf eonapicaoualy above 
the red-margined white mantle. It it very tenadona of life. 
Ore depofited in narrow white coila, 

Doris pretiosa, K.el. 

Body white, } inch long. Mantle pale greenish yellow, very light- 
enured m the sides, where there is also a bluish shad^ 
closely speckled with small reddish-brown spots; margin 
marked with a narrow purple-red line and a light orange 
shade. Dorsal tentaeles short, with reddish-prirpie apex, 
clavate^ laminated. Oral tentacle^i triangular, sharf)-pointed. 
Branchiae short, pinnated, reddish purple, f'oot white, ahorter 
than mantle. 

This gem-like elegant species is of the same size as D. fidelis, 

and not unlike it in appearance. The deep blood-red branchial 
plumes and the red-margmcd speckled cloak sufficiently scpa- 
xate it from the last species. They are both icNind in, the aame 



locality and at the same time. The characters of the young 
species are also very marked^ as m the adult bpeciiueiib* 

Doru nioea, Kel. 

Body } inch long, eicmvez^ eUipticail, snowy white. Manilo 
eoriaoeons^ gnnnlar, white, oocasionaUy seen spedded indi- 
stinctlv with small grey spots. The purplish-coloured ▼iscem 
seen torough the opaline back. Dorsal tentacles pure whiter 
short, conical^ slightly pointed, lamellated at tip. Oral ten- 
tacles linear. Branchial plumes six or 8even> whiter bipinnate. 
Foot white, shorter than mantle. 

This snowy^white opaline Dorit is probably only a variety of 
Dom paUUa of I^euckart^ found by Kiippell in the Red Sea. It 
has noty however, all its charaeters ; the cloak resembles that of 
D. rtpanda in some respects. It has white nerve-like liries on 
the mai^n* I have only seen one speeimen, which lived for m 
few days. 

Dom marmorata, Kel. 

Body inches long» oblong, convex, ooriaoeons, white, speckled 

reddish brown. Mantle broad and long, covering the foot, 
thick, hard, granular, marbled with black and reddish brown, 
and irregularly spotted with white. Under surfaoe white, and 
mottled with irregular-shaped purplish -red spote* Branchial 
plumes six, united at base; superior half plumose, tripinnatcd, 
grey, and grizzled with brown. Dorsal tentacles large, cla- 
vatc, laminated, brown, and speckled with white; sheaths 
grannlnr. Hend smnll. Oral tontacles lon^ir, linrar, acutely 
pomtrd. Jj'oot uliitc, droply uotehed and grooved in iron^ 
spotted with reddish brown. 

This large marbled Doris lived only a few days. They are 
found on rocks near Fort Frederick, at low-water mark* Some 
are of a darker brown eokrar than others. 

Doris ccrisa, Kel. 

Body J inch long, convex, oval, of a vermilion-rcd colour. 
Mantle of a chen*y-rcd colour, coverinjr the foot. Branchial 
plumes six or scvcd, very small, straiL'lit and stiff, bipinnated, 
of a crimson-red coloiu. Dorsal tentacles sniall, conical, 
l;iiitcllatt'(.l, purplish red, speckled with white, tip grey. Oral 
teiitacles indistinctly seen. Fout pmkish. 

I have only seen one specimen of this exceedingly pretty 
species. It lived for several months in a finger- class. It cannot 
be mistaken for the young of any other Ceylonese species herein 
described. Ova red, in six narrow tape-iike coils. The ova of 
2>. rubra (mihi) are white. 
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J>ori$ n^ofimMu, Kel* 

Body f inch long, oval, compressed, of a white eoIo«ir. Mantle 
eonaeeoQS^ of a light biick^red oolonr, and speckled inth 
eiieolar apots of a darinr reddiah-hrown colour* Brandbud 

. plumes five^ amall^ bipinnatey greyish-mibns, speckled* Doiv 
sal tcntadea shorty davate^ pointed, laminated, without sheathsy 
of a rufous-hrown eoloar. Oral tentacles white, linear* Foot 
whitiah, shorty grooved and notched in front^ apeckled with 
rusty* Under part of doak whitishi and also speckled rusty* 

This stiff-looking Dam is occasionally seen in a areolar fbrtn* 
Barely founds among pearl oysters* Very tenadous of life* 

JOariifflrma, Kd* 

Body 1^ inch long, gelatinous. Mantle of a durk ashy-brown 
colour, closely speckled with reddish-brown and white spots^ 
and two or four longitudinal rows d larger blackish irregular 
spots. Tentades davate, laminated, aahy brown^ spedded with 
white. Branchial plumea five, whitish, sp€«kled with grey, 
tripinnate. Mouth surrounded with a white veil (?). Foot 
whitish, spotted with reddidi brown, notched in the fore part, 
eovered entirely by the mantle. Some specimens are more . 
reddish-coloured than others. The young are nearly alwayu 
more aahy«eoloured. 

A very common species, found from Mardi to September at 
low-water, on rodcs surrounding Port Frederick, and also in 
the Inner Harbour. Lives a long time in the aquarium* Ova 
white, in three or four white coils* Thia Doris can elongate 
itadf into the Bha|»e of a leedi. 

Dom pt^pUkta, Kd* 

Body f indi long^ whiti^ brown*spotted* Mantle eoiiaeeous, 
covmd with large papillie, each rising from a circular tuber- 
cular base or ring ; buff, and spotted with dark reddish brown ; 
a row of larger spots round the margin; a dark brown line 
mna from base of tentacles to branchi»* IKnvd tentacles 
large; apex clavatc^ laminated, of alight green colour, speckled 
wh^ Oral tentades short, linear. Foot whitish, and spotted 
with rusty brown, shorter than mantle. Branchial plumes 
six, short, tripinnated. Three posterior plumea rusty-coloured, 
anterior ones whitish* 

This species resembles Doris n^^pimdSato; but it^ green dorsal 
tentacles and papillose tubercles on mantle sufficiently distin* 
guidi it from other spedes* Ova white^ laid in four narrow 
wavedeoils* 



Jhm rubra, Kal* 

SjB. Dorit Sokat, CSav* 

Bo^ 1^ ineh long^ oblongs pellodd red. Manile enmmiMnd, 
and maculitod with irregularly^shaped dark bndc-ved or 
- purple apottj thoie on the baok lar^r. Teptaclee large^ 
. ebmiAe; apex red^ laminated. Biaaehue aiz, of a light nee- 
. eoloiir, lai^i tripinnate ; the two anterior ones smaller than 
the net. FootoUong;, broad^ of a pioldih^ied eoloor, looger 
, than man tie, rounded in front mid transversely grooved ; an- 
terior lamina notched in centre. Oral tentaclei linear* Wkh 
mantle extended^ nearly 3 inches* 

This beautiful red species is found in great abondanee in and 
out of the harbour of Trincomalee^ and is generally seen on 
mossy rocks a few feet below the surface of the water. Wheir 
confined in a glass vivarium^ it beoomesj nearly throughout^ of a 
pellaeid pinkish-wbite cobor at nigbt, which hue it retains tUl 
dawn^ when it ^adually assumes its brilliant-rcd diurnal cos- 
tume. Spawns m the months of May and June ; ova deposited 
in three or four large^ white^ ribbon-like convolntiops* 

Doris oaseosa^ Kel. 

Bod^ 1 ineh long* Mantle hard^ cartilaginini% granular and 
pitted; granules of a whitish colour; on the median line is a 
narrow ridge extending from base of tentacles to branchial 

plumesj "which are four or five in number, emerging hori- 
sontally from under the posterior termination of dorsal ridge; 
in some specimens there is a large jJittLcl })rotaberauee on the 
centre of the ridge. Dorsal tentacles with large granular 
sheaths ; apex conical, lamellated, of a pale green colour. Oral 
tcutacii b white. Foot smailj narrow. Branchial plumes small, 
bipinnated. 

■ This curiously formed Doris resembles a piece of bone, or 
piece of worm-eaten white stone. Its habits ar^ those of the 
otber Dorida, 

Doris Comtantia, Kel. 

Coriaceous. Body J mch long, light yellow. Mantle yellowish 
brown, granular ; dark-brown spots on the edge. Dorsal ten- 
tacles ydloWj cumcai, swollen at the apex, iiirniiiuted ; tip pro- 
^ duced, white. Oral tentacles small, linear, [h uiu buJ plumes 
. whitish, five or six, small, bipinnate. i'oot small, covered by 
the mantle. Under parts yellowish. 

I have only seen one example of this species, ^vhicli lived for 
many months m a vivarium. It came nightly to jof (jp^- 



fjf*lMi» and ipptrentljr M m.tlie batk of Uw sImII^ ufjon tiw 
liring itoiQs faind 

Scmigdatinous. liotly ^ iucli long. Mantle granular, ycllovviiili 

* and shaded with darker yellow. Dorsal tentacles long, black, 
lameBated at apex. Oral tentaeles shorty white. Branchial 

* plamea long, bipinnate^ greenish. Foot white, shorter than 

* mantle. 

This elegant species is found in >lialluw water ; spawns in 
October. Ova light greeu^ m two naiiow tapc-likc couvolutiuns. 

Dorii Kel. 

Body 2 inches long^ white. Mantle coriaceous, m n], covered 
with short spinous tubercles of a grey colour, and btaulilully 
spotted with dark-grey and purplish-brown spots having a 

' bluish shade. Under sorfSuje of mantle white, with purpush 
spots; a purnlish line mns near the edge ; horaer transTersely 
streaked. J/orsal tentacles greenish-white, long, slightly 
truncated, with laminated davate tips. Oral tentacles white, 
long, pointed. Branehial plumes six, short, broad, bipinnate, 
of a greenish-white colour. Foot oblong, entirely covered 
by the broad oval mantle; whiter spotted with smaller pur- 
plish spots than those seen on the under surface of mantle, 

1 Fi9und in deq> water, near the French Battery. 

DorU airata, KeL 

Body half an inch long and ^ inch broad, ovate, convex, of a 
smokv-black colour.' Mantle broad, when expanded povering 
the root, smooth ; edge semitransparent, the rest jet*b1ack. 
Branehias eight, small, of a smoky-black eolonr, bipinnate; 
' two sets, of four eaeh, all entering the same cavity round the 
' anus. Foot long, narrow, rounded in finmt, slightly proneet^ 
I ing bdiind when in progression, of a pale smoky colour. 
' Mouth indistinctly seen. Oral tentacles linear. Dorsal ten- 
tacles peUnd^ with elavate iqpex, black ; tips whitc^ looking 
^ Hka eyes set on tbd tentades. Ova whbe, in thiM or font 
narrow^ tqie^hTps eoila* 

This species may prove to be either identical with Doris Ju' 
nUtta of Leuckart, or i>. fimwsa of Qaoy et Oaim., — the latter 
mofe probablv, as the remarkable white-tipped tentacles (dwavs 
present) could not have passed unobserved by ftiippelL The 
brancbiie, however, of />, fimuUa would appear lo eonneq>ond 
with those of the Ceylooaiespeeiea. The next speeies, too« which 

l/«0iaWal one tin* M^dy^wMf irfi}.iiMi^mii^I 
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ihhilc, le eonaidMed dMiMt, «t it was not fbond in AprO, ^lidi 
Z>. o/rato, but sobfleipieDtly, when the latter became acaite. 

Dom airoviridbt Eel. 

Body 10 lines long, of an invisible-green colour. Mantle broad, 
undulating, of a green]8h*black ooloiir; edge atieaked with a 
mite erimaon line. Tentadea and bianchie aa in D. 
Foot of a pale invisible green. Ova like tboae of the 
. ceding species. 8onie of the apecimena had the mantle in- 
diatmctly but regularly spotted with white; these spots, com* 
posed of several smaller spota xonsd a eentre, looked^ through 
a magnifier, like little ataia. 

The yoong q£ this spedea ia of a jet-black colour, with a broad 
brilliant crimson line round the edge of the numik vndjbot If 
I had not ^edmeuB of different ages to compare with, and to 
observe the gradual diminution of file intensity of the red lint^ 
till it became almost obsolete in the larger specimens, I should 
be inclined to consider the characters of the young to be thoae 
of a distinct aperies j so veiy great are the external differences 
of the young and older animals. The presence of the red line 
in the young of this speriea;, and ita non-existence in the young 
of D. atrata, still more confirm me in the opinion already ad- 
vanced, that they are not identical species. Both are very slug- 
gish in tbcir habits; p:enerally two or more lie locked in each _ 
otlicr^s embrace, luulcr a stone or a coral branch. In confine- 
ment they live longer than any species X have had under obser- 
vation. 

Dorii variabilis, KeL 

Body 6 linea long^ pellucid green; the red viacera aeen thvon^ 
it. Mantle greeniah brown, uid marked with longitqdinal 
lowa of retiindated whitish qx»ta. Doraal tentadea davat^ 
laminated, greeniah brown, speckled; tip whi^ Branchial 
plumes eight, small^ round a central cavity, tripinnate, brown, 
qpedded with white. Foot peUuctd green, shorter than manthB. 

This species is found in great abundance on rocks in Butdi 
Bay, at low-water mark. They vary much in depth of colour, 
green, however, always prevailiug. In habita like J>. airaia* 

Dorit exanthemaia,JSM» 

Body 5 inc^ea long, of a pinkish or Lgbt-purple colour. Mantle 
long, braad, covered with large and small, smooth, conical 
and rounded nodules, riamg from smooth elevated bases. The 
upiper aurfiiee ia of a deep dite-brown colour, having several 
wute iplaahaa; edge of a lemoihodour. Ilador aunace of 
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muitle pinkish; and nnr the body there ii a hnmA, luida- 
lating reddish hand, terminating abruptly on eadi side beloir 
the footy not nnlike in appeuanoe to some cutaneons disease. 
Dona! tentades long, pinkish and smooth for two-thirds of 
their length ; apex davate, laminated, tmncated, of a pale brown 
oolonr. Orid tentacles long* eonical, pinkash. Branchial 
plumes six, large, nendentp tripinnated; plumes pinkish red 
andspeekled with white ; midribs greenish. Foot much shorter 
than mantle, deeply grooved and notched in front, obtusely 
pointed posteriorly ; of a light pink colour, except the edgCi 
which is of a lemon-oolonr, with transmse striae. 

Tha idiole animal givea one more the idea of a honid disease 
than the eharma of a> Sea-nymph. This species is semigelati- 
nous, and yery glutinous on the soifiMse, particularly the mantle. 
When dead, it rapidly dissolves, and cannot be preserved in 
q>irits* The largest specimen I have aeen measured 8 inches 
long and 5 inchea broad. It will not live more than a few daya 
in the aquarium. Ova of a beautiful red colour; coil } inch 
broad and 18 inches in length. This species resembles Doris 
mgrbmculosa ; but the smooth nodules and the red ova of the 
former will always be sufficient marks of distinction. 

Dom emimaiUmf KeL 

Body nearly 4 J inches long, oblong-oval, of a pinkish-purple 
colour. Mantle senugelatinous, broad and long, of an oval 
form, and purpliah-brown colour, studded with numerous 
large warty nodules, and with larger ones rising from a raised 
tubercular ringed base : nodules of a deeper brown colour ; 
some have also a greenish tin^e, and others are variegated 
with white. Dorsal tentacles luug, produced, elavatc, trun- 
cated superiorly, laminated, of a pale purplish colour. Mouth 
with a small triangular-ahaped veil. Branchial plumes fiye, 
large, broad and lottg^ dosdr triphinated, of a msty^red co« 
lour gnsiled with white. Vooi diort, oblong-oval^ <tf a puib 
pliah-pink eolonr; aides <ii under aurfrce veiDed, and of a 
pink cokHor. 

The mantle of this inelegant Doris is not unlike some carbun- 
cular formation. The under surf:ice is pinkish and shaded with 
purple. It is a very unsightly object. The edge of the mantle 
of the young is mottled yellow. The whole aiiinial is nearly 
5 inches long and 3 4 broad in the centre. Ova white, deposited 
in a narrow tape-like form in four or five broad emls. fHie 
White ova alone sufficiently distinguish this ugly 8ea-nymph 
from her rival> J>* cmi^Ami^ 



Ml Pf . K fi KtiUft mwm y Cfeyftwatf 3hlkscd^ 

Body tndi long. Mantle warty, of a dark brown oolotuv 
nearly blade; on tbe medial line ia a thick white pasty line, 
Borad tentadea brown» davate, laminated. Oral tentadea 
long, linear, pointed, of a bright brown oolonr. Bnaddd 
plumes, six, tripinnated^ of » golden-brown colour. Fbot 
golden broim, narrow, longer tlum mantle. 

. This warty Doris is easily distinguished from others of a brown 
coloar by its mfona warty mantle and the dirijr-white line on 
the bade. Even the young have the white dorsal streak. Very 
common at low-water in the montha of September and October. 

Bod^ i indi bng, of a pale green edour. Mantle green, eofrered 
with short downy hair. Dorsd tentades green^ lamettitod, 
pubescent. Oral tentades not observed. Branchiae ten or 
twelve, small, of a sap-green colour, btpuuiated. Foot shorter 
than mantle, of a pale-green colour, transparent. 

Of this downy species I have onl^ seen one specimen! ^ 
fived only a few days. Found near KicholBon's Cove. 

■ 

Sanigdatinous. Body nearly 8^ indns long. Mantle broad, 
. OYdy covering the foot in alL parts, of m dnU yeUow-bvovm 

colour, pitted; margin of pits granular, caTities spon- 

. aioae« The whole upper surface of the mantle looks like 
uie Bur&ce of some spedes of sponge ; beneath of a darker 
; ydlow-brown colour. Dorsal tentacles large, with slightly 
truncated laminated apex ; sheaths large, funnel-shaped, gra^ 
nular. Oral tentacles (?). Brancliial plumes five, grey, 
drooping much, bipinnatcd. Foot broad, long. 

, This very curioudy-fonned JOmt is found in deep water in 
the Inner Harbour. The young may be mistaken for a distinct 
qieeies, from the laierd cavities or pits being deeper. The wib*le 
animal ia nearly the siae of Dorit ew m tkmuUM* 

Doris striata, Kel. 

Coriaceous. Body 1^ inch long. Mantle nearly smooth, whlte^ 

with light-brown wavy streaks. Under surface white, with 
linear wavy streaks near the body. Dorsal tentacles with 
sliort, conical, Ifimiiiated apex. Und tentacles white, linear, 
pointed. Branchial plumps five or sLx, small, bipiiinated, 
white streaked with brown, i^'oot pure white, narrow, oblong. 

Found in Dutch Bay. 
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Body nearly 1 inch long, ovaJ^ whitish. Mantle coriaceous, cor- 
rugated, and studded with small tubercles ; those on the sides 
larger, and«idi witk • ipiDe; of a pale watery-green colour, 
Uaek-tpotted under nuuieesy alao greenisli, and spotted witk 
■mall doti, Doraal tentaeleB short, open, greenish, lameUated* 
Branehial plnmea grey, sifiii or a^ty iliort, pinnated* Foot 
pale gree% naiiow. ahortir tbaa mantle. Qrai tittdee ■hatly 

. triangolari pointML 

I hava eeen only one liye a pecimen of this curioua Doris, 

Conaiima» Body 2| indiea long. Mantle faurge, oTal, entMy 

QOmbg ilM loot; upper unriiMse granular, of a yellowidi* 
• Imm eolour, splashed with laige and etnall irregular br^- 

ledsMlti under aivfimwhile^iuid near the body pam 
. iBuiUand large bright>red apota. Dorsal tdntacka ckftte, 

laminated, slightly truncated j aheaths large, granular. Oral 
, tentaales loo^ pomted, whit% spoiled with rscL Fooi bton^p 

shorter than mantle, white* 

this remsrhably painlad Dorii m fimnd in deep water. Ocea* 
mallyit bnnowa in thasandj where it lies ibrho^ itsplnmei 
and deml tantaslaa ahma being nnaovwed. 

Dmii M^isoas, KeL 

Coriaceous. Body 2\ inehes long. Mantle large^ oval ; upper 
surface granular and covered with small spines; of a duU 
brick-red or chocolate colour, and inegnlany streaked with 
psle yellow ; under .aoiisee of mantle white, splashed and 
spotted with chooolate* Brsnchial plumes six, largsi^ bipia« 
nated, of a dull rose-colour, and speckled with yellow m small 
Bpccimens. Dorsal tentacles with small, clavate, pointed apex. 
Oral tentacles white, short, pointed. Foot broad, oval^ of a 
dark red colour, with a pale whitish edge. 

Found in deep water in the Inner Harbour of Trincomalee^ 
The mantle of this species much resembles that of D. picta; but 
its qunes and chooohtte-cc^ured foot sufficiently distinguish it 
ftom that species, which has a white foot and beautifuUy 
painted under-side of mantle. They live for many numths in n 
Tinutium. 

Dorit carianea, £el. 

Cameoua. Body 1^ inch Umg. lisntib thiek» giannlar ind 
tubercular, of a reddish ahestnut colour. Dor^ teotedaa 
lad. AnL kmiaitadfi tin Modned* fihitish* Oialtnlaslsa 
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ihort, linear, pomted* Brmdiidl jplnmes six (f), Aoit, bi- 
pinnated^ of a purplish oolonr. Under parts deep vermiUaii-i 
led and speckled with darker red. Foot ahort^ red. 
Foand near Sober laboidy Trincomalee Harbour. 

Sabgenus Onchidokis. 

On^khm LeaekU, Blatnr. 

Cariieous. Body oval, about 1^ inch long. Mantle granular, 
aiid studded witli filamentous granules ; those on the posterior 
third of the mantle often large, and appcarmg like small 
branchial plumes. No dorsal tentacles. Two oral tentacles, 
which appear to protrude through notches from under the 
anterior edge of the mantle. The foot is broad, and oeeapies 
nearly the whole of the under part of the mande. The anna 
opens on tiie under snrfaee of the posterior part of the mantle. 
Orifice of the organs of generation on the right side. 

Found ou rocks in the Inner Harbour. I have scarcely any 
doubt that this is the Onchidoris described by Blaiuville from a 
specimen seen in the British Museum, whose habitat waa not 
known. 

. The colour of the animal ia a light grey, mottled with black 
apota in aome apecimena. In apirits, the filameiitoas gronnlea 
are not seen; but when the animal is alive, th^ are distinctly 
apparent, apd the contractile character of the laments is very 
observaMe, eapeciaUy in the larger ones. 
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ROYAL aOOIBTT. 

Kovcmber 18, IS.IS. — Richard Oweu, Esq., V.P., in the Chair. 

•'Further Obst rvatious on the Power exercised by the Actinije of 
our Shores in killing their prey.*' By B. M'Domiell, M.D. In a 
letter to W. Bowman, Esq., F.ii.S. 

In the course of last winter I had the honour, through your kind- 
ness, of makingacommunicatioa to the Boval Society " Ou the Fower 
esncised by the Aetfadss of our Shores in killmg their prey allow 
me now* throogh the same medium, to correct the ?iew which I 
was at that time led to adopt, that this power is due to electrieai 
influence. 

In the communication alluded to, the of these crentnres hein^ 
electrical was based on the fact, that when the neive of a frog's 
limb, prepared alter tlie manner of Matteucci's galvauoscopic frog, 
is seized b^ the teutacles of an Actinia, contractious of the muscles 
promptly ensue. It was adaitted» howerer, that all attempts to pro- 
dsMB dafleetiMi of the gahanometer'needle had flulsd» and this 
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the very doubtful state of the question, I veutured to look forward to 
the pleasure of making another coaimunicatiou ou ihe iiubject wheu 
I had had farther opportonittea of aiamlnmg the ActiiiUB hi health 
and vigour. 

I have now had theie opportiuiitiei» and have found that the 
moat delicate electrometers are onaffBcted hy these animals ; and I 

conceive that by the followin*> siinple, and indeed obvious experi- 
inentH, nil idea of the Anemones of our coasts being electrical may 

be set a^side. 

A galvanoscopic trog's limb having been prepared, with the nerve 
as long as possible, it is laid ou a piece of perfectly clear glass, so that 
the nenre hangs over the edge* The pendent nerve is lowmd into 
the water containing an AnSkea, and tne nerve ia hronght in contact 
with amngU one of the long tentacles of this creature ; immediately 
vigorous contractions follow in the muscles of the limb ; and if every- 
thing be left undisturbed, these twitchinga will eontinoe for some 
minutes after the nerve is withdrawn. 

If, however, a thread he tied round the nerve, below the point 
where the tentacle of the Authea had touched it, all twitchiug;ii at 
onoe cease. If the portion touched by the tentacle he snipped off, 
an twitchings also cease. Having thus repeatedly ohserved that 
contact hetween the nerve and a single tentacle was followed by 
muscular contractions, which at once ceased as soon as the portion 
of the nerve which had been in contact with the tentacle was re- 
moved, it accurred to nie to try Uio etlect of applying to the nerve 
a single tentacle removed from the body of au Anthea. I therefore 
had recourse to the foilowuig experinieut : — The hind leg ol a Irog 
is separated from the hody, the sdatic nerve dissected ont caiefally, 
so that the nerve he not crushed or injured, and the thigh cut away. 
The limb with the nerve thus dissected out as lon^ as possible, is to 
he laid on a plate of clean glass ; a silk thread is tied round the base 
of one of the tentacles of an Anthea, and the tentacle snipped off. 
The mere tentacle separated from the animal to which it belonged 
is drawn gentlv across the nerve, or laid upon it, at the upper part : 
immediately mu.'^cular coutractious follow in the leg. These con- 
tractions cease at once if the portion of the nerve touched hy the 
tentade be cot off* There can, it seems, no longer be any doubt that 
the muscular contractions are excited, not bv electricity, but bv the 
irritant action of the urticating organs of the Anthea, which being 
more powerful in this respect than other Anemones, has been chosen 
for experiment, although other varieties give similar rei»ults. 

1 now see I was in error in supposing that the effect produced on 
the frog's limb by the Actiniae couid be transmitted along a wire. I 
presume that m preparing the experiment alluded to, which I per- 
formed in the open air, at the sea-side* some of the irritant mate- 
rials of the Anemones, which I had possibly handled, had been 
brought by my foigers in contact with the nerves, and I waa thua 
deceived. 

I am very happy, however, that I am myself the iirst to perceive 

and correct this error. 
Ann, ^ Mcuf, A. Ilist. Ser. 3. VoL iii. 20 
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**0n the DigesUve aud >ieivous iSvstems of Coccus huperidum** 
By Jobn Lubbock. Esq., F.R.S., F.L.S., F.6.8. 

In the eurly part of last spring I be^au to mvei&tigate the auatom} 
of this inCerwtiiig little iiMect» with we intentioii of Btudjing ouly 
the oiganB oonoeoted with the deTelopment of die ova and peeadnvm. 
It sooa, however, became evident that the structure of the inteelanal 

canal, on the one hand, had been entirely misunderstood by thoae 
who bad previously examined it; and on the other, that the nervous 

system, far from being similar in all spcrimen?, varierl in the most 
extraordinary mnTiner. It is therefore proposed in the present com- 
municalion to give a very brief description oi the digestive organs 
and of the nemne lyitem. 

Intestinal Canal. 
(Magnified 30 diMneten.) 




Bamdohr and Leydig are Uie only two najtiiiaUat8» so far aa I 

know, who have published any original remarks on this subject. 

Ramdohr snv«, *' Pio Sppiscrohre Vwtt und enge. Der Magen 
vorn pill wcmg crwt itci t, lan^ und voUig durchsichtier, so dass man 

die dunkeln Conteuta darin sieht Der Dunndarm ist ieer, etwas 

weiter als der Magen, durchsichtig, bisweilen faltijg. . . . Die Gallge- 
fasse fehlen, wenigsteaa konnte ioi ndit die geringele Spar davon 
entdedcen." This deecription, kowerer, has reference to Chermm 

According to Leyd% (Zeitachr. f. Wiss. Zool. v. tab. 1. fig. 1), 
the canal in Coeew kuferuhm coneiits of a short cesc^hagus, a larye 
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stomach, n.nd a \on^ mtosi'me. Into this intestine open four glands. 
Rather behind the middle of it are situated the two largt, vellnw 
hepatic glands, and iu front of these open, on one side, a free, sliirlnly 
curved ccecum, and on the other, a bhorter caecum coiled up and ea- 
doBedin a pvrifomi aae» wUish is coDtiiiiMd into a tube, whoee end ii 
rttMhed to tka ikm. This deseriptioii is a snigrabur mixtiire of tnitii 
aad enor, and Professor Leydig is so careful an obserrer that it 
was long before I could convince myself that he bad made such a 
series of mistakes. Hi?; descriptions of the «e}»arate parts are indeed 
correct (thonjjh in my specimens the hepatic glands (G, G) were pro- 
portionally lui i^n than iu liis figure), but he haji entirely misunder- 
stood the relations of the different organs. 

The trae cssophagus (fig. I A) is rather long and extremeij 
narrow. It eomeponds» I Mlieve^ to the tube / in Leydig's figure* 
which he conttdeis as an qinendage to the intestine. FoUowing the 
cesopbagos comes the pear-snaped bag (fig. 1 F), with its lentarkable 
cellular, contortrd, internal gland. Then there is a very short 
intestine (D, iliLun) opening into the rectum (C), which Leydifi: hns 
described as the stomach. The rectum is often found filled with 
fluid, as Leydig figures it, and varies iu shape in different specimens ; 
it oontraets at its posterior end into a narrow tnbe, B (the cesopha* 
1^ of Leydig), whieh opens into the Tent on the upper lids or the 

At the anterior end of the pear-shaped crop or stomach are 

attached, besides the oesophagus, the two ends of the recurrent 
intestine (H), mid the caecum (E), whieh is freni rally swollen at its 
base, and is perhaps the equivalent of tfie sm kiiii^' stomach. 

The recurrent intestine is considered by Buriueister and Lacor- 
daire to be part of the ventriculus, but in all insects the Malpighian 
vesaeb <^en into the dnodennm, or, when this is wanting, into the 
iliaam» ciloee behind the pylorus ; and as In the Homoptera they are 
alladied to the recurrent intestine, it seems improper to consider 
thb as part of the ventriculus. If the recurrent intestine be cut, a 
number of large cells, some with daughter-cells, exnfle from it. 

Accordins: to Bnrraeister, the Malpighian vessels are never less 
than four in luiniber; and according to Lacordaire, when there are 
only two, they are aiwayii attached by both ends ; but in C. heape» 
fw u t there sm but two^ and are attaehed only at one end. 

It seems to me evident that M. Leydig must have detached the 
whole canal from the skin, and, in doing so, ruptured the recurrent 
intestine. In this case it wonld be very natural for him to regard 
the free end of the longer part as the anus. The large reef nni he 
has evidently mistaken for the stninnch, find the vrnt for the nioulh. 
There would then remaut the (esophagus, which he has correctly 
described as going to the skin. 

I have repeatedly dissected out the iBtestioal esnal withoat nm* 
tving the recorrmt intestine; and it may be obser?ed that the 
structure of the whole digestive organs, as now described, is in 
aooordance with that of the other Homoptera» which wodd not be 
the ease if M. Lejdig is correct. 

20* 
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M. Ramdohr examined C. Aini, but his description rjin hardly He 
correct, since it is scarcely possible that nearly alUed i^peeies can 
differ so entirely in the arrangement of such important organs. 
Unlen CaceuM Aim does difiSer verj much fiom C« AemmAnii, be has 
nfade the nme miitakes at M. Leydig, with the addition of having 
nisnndentood or overlooked the hepatic glands, which perhaps he 
may have mistaken for ovaries. 

The intestinal cannl of C. P«r<tc«s ts formed oa the same ^pe as 
that of C* hetperidum. 

NenouM System, 

I do not propose to fftw a detailed aooonnt of the nerroos 
system^ and ody allnde to it in order to mention the gnat Tariations 
observed in difoent specimens. Figs. 2-9 represent different forms 
of the nervous system in C. heiperiduntt and fig. 10 that of C Per- 
ticig: in all, the objects are magnified 60 diameters. 

Leyditr rie-htly describes the subcDSoph;i!:;eal jiortioo ut' the gan- 
glionic coluum as being reduced to h lar^e mass (fig. 2, &c. A), 
situated close behind the muuth. Thi:i gaugliuu ffeuerally emits, 
besides tlie eommissore, three laige nerves on eaim side^ and its 
hinder eitremiCy is oontinaed into a still larger nervoos column (C), 
which passes backward for rather more than *014 of an inch without 
throwing off any branches. It then divides, and after a while each 
of the divisions agnin sTibdivides, so as tO give off a rich plezQS of 
nerves to the posterior [)art of the body. 

The posterior pair ot nerves (fig. 2, &c.) always throws off on its 
inner side, and not very far from its origin, a nerve (F) which I 
once traced and fomid to unite with one of the nerves derived from 
the main centrsl chord. This nerve (F) is always present ; bat die 
point at whidi it leaves the main nerve (B) is very variable^ beuur 
sometimes ss much as *014 of an inch from the iaboBSO{dutgeu 
pftn^rHori, sometimes quite close to it. Indeed, in more than one 
instance it arose from the ganglion itself> and not from the nerve B 
(fig. 3). 

In the divisions also of the ceiitral stem there are very great 
variations, which it would be endless to describe in detail. Perhaps 
the arrangement most generally met with, and that which I am 
inclined to regard as the type, on aoeonnt of its presenting the 

nearest approach to symmetry, is that the main central chord sepa* 
rates, at about 014 from its origin, into two equal branches, and 
these again, after a course of about 'Ol, divide dichotomously 
(fig. 2). In such a cnst tlic division of F from B generally takes 
place at a considerable distance {'rom the ^auglion. 

I have, however, not met with muay specimens presenting even 
this very limited amount of s^metry and regularity. 

In fig. 4 we see the two divisions (6, 6) of the centrsl chord C 
divide almost immediately and yet not symmetrically. In fig. 5 the 
chord C divides into two unequal divisions, the smaller of which 
passes along for more than -OM before it redividei?, while the larger 
branch divides into three at a point only 'U0(> from its origin. 
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In fiff. 6, tbe central chord, iiuit before its dimion into two 
bratienefi, throws off on each side a small branchlet ; in fig. 7 this 
happens only on one 9ide. Finnllv, fi«;«'. 4 nnd 7 present with 
some instances m wliich more than lour branches are given off close 
to the first division of the great chord C. 

But even in the case which I have above described as most 
t^ical, th« qrmmetrF is not in ftd bo great «• it would at fint 
sight appear to be, beeaiue the nenrea on the two aides are ire- 
(piently not of the same sise. Thus, in fig. 2 each of the two 
branches of the main central stem diyides, it is true, into two 
secondary branrhe?, one of which is smaller than the other, but the 
two lesser hrauchts are both upon the right side. If then, is 
probable, we are justified in concluding that in tach uniiiial ihe 
ultimate nervous fibrils are of somewhat equal size, that they com- 
pose the greater part of the nerve, and that the corresponding 
organs of the two sides of the body reoeiYe an equal amount of 
nerrei, it is evident that some of the parts which on the left side 
are supplied hy the large outer branch must on the right side be 
connected with the medifin hrnnch. 

We sec, tlici t tore, that not only is the hranchinij: of the nerves 
ah-nlufely irregular, and that of the two sides entirely unsym- 
metiicai, but even the number of main stems proceeding from the 
gangUon is not always the same. This result has surprised me very 
mudi, smoe if any oigans might have been ezpectea to be almost 
invariable, I should have thought it would 1ia\ e been the nervous 
system. I believe that no parallel case has been described, nor do 
I even remember to have seen a description of any variation occur- 
ring in the larger nerves of any animal whatsoever. Con^derijis". 
however, how great are the variations which occur here in the same 
species, it is evident that differences in the distribution of the ncrven 
in nearly allied forms are in themselves no proof that such species 
were separately created. 

Around tbe ganglionic masses are several large spherical bodies* 
These appear to be homologous with the " ZeUeiikorper,** described 
by Leuckart as surrounding the supraopsophageal ganglion in the 
Iarvr\ of Melophoons. He considers them also as homologous with 
siuiiiar organs vvhu-h liave been observed in the embryos of other 
insects by Heroldi and Kolliker*. 

Dujardin (Ann. des Sci. Nat. 1850, 3 scr. vol. xiv. p. 202) de- 
eeribM the supracssophageal ganglion of the worker-ants as consisting 
of several isolated parts, and 1 was at first inclined to consider these 
spherical bc»dies as also merely isolated parts of the ganglionic mass, 
in favour of which view it may be urged that fewer nerves than 
iisnrd appenr to proceed from this mass. The contents of the 
spherical bodiesi, however, under the intiuence of renirents, present 
an apjiearance difterent from that of the supraaisuphiig*.^! mass. 

Tne suboesopha^eal ganglion is very richly supplied with tracheae, 
derived ftom two mrge stems whidi are attachea to the front angles, 
and ramify from thence all over the mass. 

* Die Fortpflansnng ond Bntwiekdung d«r Papiparen. Halle, 1858. 
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The supraoesophageal ganglion is a trianKular mass with iu apex 
behind : the two front corners teminate in Urge nerves. 

The nervous eyftem of C. Ptrmem diflSm Irat HtHe ttom ihil of 
C. kettperkkm, and offers the Mme extraordiiwry amount of 
▼ariation. The two specieB» howeTer, could be at once distinguished 
by the mperior size of the subcesophageal eanglion in C. Fertic€e, in 
which sperip-* nho the last pair of nerves (ng. 10) is *»:ivon off more 
posterinrlv, while both they and the central stem are considerably 
swollen at their origiuj so as to give the hind margin of the ganglion 
a three-pronged outline. 

ZOOLOGICAL aOClGTY. 

July *27* 1858 Dr. Gray, P.E.8.; V.P., in the Chair. 

On thx Geograpuilat. Dihtribution of Rkptiles. 
By Dr. Albert GC'NTher. 

[Condnded from p. 83?.] 
pAwr II. 

On Tki^ Geographical DifiTRiBVTiON of Batracuians. 

In the accounts given of the geographical distribution of animals, 
we find only a few general statements in which di^^sions of the earth's 
surface are characterized for their Batrachio-tauna. Tiic presence of 
tailed liatrachians in the northern parts of the globe, the scarcity of 
Batrachians in Africa, gigantic forms between the tropics, and the 
nboDdanoe of Tre»>frogt m Son^ America, form the general results of 
Chose attempts. The fannas of some provinces were most acoaratelv 
composed ; out I am not aware tiiat the like has been attempted with 
respect to all the single parts of this suborder. The Batrachians 
are better adapted than Snakes to ranjje over large spaces ; and this 
is esperiiilly the case with somf Batrru huin? of the northern tem- 
pnate i>ai l of the globe. Rana esculenla, Bufo cuif/aris, and Ifi//a 
arborea are spread over the \\hole space of Euroue and Asia, be- 
lonnng to the Palsearctic region ; Cantor fbnnd tnem again south 
of Japan* on the Chinese island of Chusan. ilona teiim<traria 
reaches beyond even these })arts, being equally spread over the tem- 
perate regions of the New World. But none of the species are to be 
called cosmopoHtan ; and the differences between the different crea- 
tions nre snrh, thnt we have not even a true cosmopolitan ffpnus. 
In lookiiiL: tor genera with the widest range, we may mention liana, 
Bu/u, and Jli/la — genera which exhibit also the widest-spread species. 

Bu/o is wanting only in Australia ; the most numerous and largest 
of its species are met with in Tropical America. Bom is entirely 
wanting in Australia, and represented in the most northern parts of 
Tropicid America by a single species only ; the East Indies and Africa 
produce most of the species, some from the former region bein^ di- 
stingnished by their gigantic size, hut rivnllrd hy R. muffienn from 
N. America, — some from the latter region ixmu: peculiar oji ace(amt 
of their long and slender toes. Hyla is entirely wanting iu the iBthiu- 
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ian and Indian regions, and in the Arctic regions is represented onlr 

y a few but widely-sprrnd J<perief ; Tropical Americft and Australia, 
OQ the other hand, produce an exceedingly great number of specific 
forms. Therefore, in speaking of cosmopolitan genera in this paper, 
I mean those three genera severally with the restrictions meuuoned. 

Such a difference between the animal life of the New World and 
that of the Old, as pertains to other parts of the Animal Kingdom* 
is not to be obscrTeid in the Batrachians. Dissiniilarity and simi* 
larity of the fiatiadtio4aana depend upon the sones. Paleearctic 
and Nearctic rejiions resemble each other more than any third ; the 
same is tlie case with Australia and South America ; the .Ethiopian 
rt^^ion exhibits similarities with South America as well as with the 
l!«ast Indies, but more especially with the latter. 

I. Palaarctic Reffion, 

Characteristic forms. — Pelodytes, Discofflossus, Alytes, Pelobates, 
Bomhinator, Sfrhmandra, S^iranota, Pleurodes, Brnffyhates^ Etlip* 
soffh-^^a, Oeotriton, Onychodactj/lut^ Triton^ £uj^roctus, Sieboldia, 

Proteus *. 

CosmopoUtau genera excepted, we have only one genus common 
to another region — Polypedatu* 

We may asmni to this region 15 species of tailless Batnu!hian8 
and 30 of the Urodda, whieh gives on the average a nngle species 
to each 300,000 square miles. The redon is distinguished by the 
redaction of a part of the tailed Batraenians, a group of the animal 
ingdom which must be considered peculiar to the Arctic regions 
l)oth of the New and Old World t ; and although the species of Hro- 
dek's of the New World must be considered as types of diilciciit 
genera, yet the families exhibit representatives in both the regions. 
Some of the species of Batrachians are known to be extremely local 
{PeiodyUB pmneiaiuB, Ptlohatf cullripe§, Sieboldut^ Prv^eiu) ; but 
other species and genera are spread over the whole space of diis 
region, proving in the most striking manner the natural extent of 
this primary division. There is not a single tailed Batrachian known, 
from Tropicnl Afrirn ; bnt north of the Atlas wo find Salamandra 
maculosa mid Fieurodes waltlii, both inhabitants of Europe, and also 
a peculiar species, Euproctus poireti. As far as we know the west- 
ern parts of Asia, belonging to this region, we meet species of Ba- 
trachians with sll the duJMAen of the true inhafattants of Eorope ; 
and what forms we should find in the centre and in ^e eastern 
parts, with a better knowledge of these countries, is caoly to be 
inferred by a glance at the Batrachian fauna oi Japan. There we 
find — 

Bona rugosa, Pohjpedates sckUgeliu (hiychodactyIu9. 
' escutenta. Jlyla arborea. Triton ^vbcristatM»» 

temporaria. EHips(H^lo8sa. tSteboldia, 

Bufo vulgaris. Geot n(vn fuscus. 

* Respecting the new deuomiuatioas, I refer to my * Catalogue of Batrachia 
Salientia in the Collection of the British Museum.' 

t I quite agree with those natualiiti who think the chsracton of CMifs awl 
UfUkmtm iiilBci«at for fomiBf leparsCe danes of f 'eriednim. 
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Of tlie twdve spedM ihmi tWw IflUuidf, fiie are identical with ipe- 
eiea in Enrop^ and one (TrUan mibemiaitui) bdonga to a Earopeaii 

genus. Iluree genera of Urodeles are peeiuiar to Japan, 8MM6a 
being more closely allied to Menopotna from America than to anj 

other genns. Pohjpedaten srhfcqfiUi is n single representative of an 
East Indian genti?, f^pccipH r^t which, however, are also met witli in 
Matlaira^car. Thus we tind Japan supplied with Snakes from a tro- 
pical, and with Batrachiaos from au arctic region. 

II. ^ihiopUm Hegum. 

Charaeteriatio finrme. — Daetyletkntt Tomoptema, Seter9ffh$9a, 
BimorhfnehHBf ArihrolepiU, Sehimaderma^ Hmmnu, Breoieepi, 
CMronumii*, Hyperolivs, Leptopdu, Braehymcrua, 

Forms common to other regiona. — Cy9tignatku$f HyiaranOt 

Folypedates. 

There are nearly fiO species known, all belonging to the Anura, 
which number would give a single species for every 200,000 square 
miles, or for each 70,000 square miles if we are allowed to refer 
the number of species only to the area of the more- or less-known 
parts, — a ratio which shows the great progreaa of our knowledse 
during the Ust few years. This region was said to be especiauy 
poor in Tree-frogs ; and the reason for this was an overstated po- 
verty of trees. The genus Ihjia is here replaced by Hyperolius — 
as BDundant in species as, or even proportionally more than Ilyla : 
one species, llj/Ut aubryi, was believed to be a rrpreHi iitative of tnie 
Hf/la ; but a closer examination has shown tliat even this species 
differs from it by haring cylindrical diapophyses of the sacral verte- 
bra, forming a separate genns, Leptopelit. If we add the other iBthio- 
pian Batraduane liying on trees, we find the number of the Platy' 
dactyla nearly one-half of that of the Oxydactyla — quite in accord- 
ance with the observation made on the Snakes of this region. There 
are so verv few speries of Bf\trachians known from Mndfiirasear, that 
we are not yet enabled lo compare its Bntrachmn faunn with that 
of the continent ; and those few are all peculiar to this island. 

III. Indiam Region. 

Characteristic forma. — Oaeyglossus, Leptohraehmm, MegaUrphry^ 
Ceratophryne, A*terophry9, Uperodon^ Dipkpelma, KahpAynutt 
Ixaltts, Bkaeophmtt, Mierhyla, Kaioula. 

Forms common to other regions. — ITyAiraiia, Polypedatei, 

Comufer, Platymantis. 

The Indian region does not exhibit a greater abundance of 
Batrachians, in comparison with the /Fthopian, such as we found 
to be the case with Snakes. Tiie numljer of species is nearly the 
same. This is the more to be wondered at as the climate of the 
East Indies might be supposed to be most adequate to the life of 
Jnura, and moat productive of snecific aa well aa of generic Uffum 
and of indiTiduals. MoreoTcr, tne East Indiea are oomparatiyehr 
well known \ and the collection of the British Museum contains such 
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a complete scries of Efu^t Indian Batrachiaos, as considerably to 
increase the number of the species formerly known ; neverthe- 
less the fact appears to be, that this region is excessively proiiucdTe 
of iDdividuals (especially of certain species, as in Snakes), but that it 
18 not in the umtwwtkhin generic, and still lem in ■pedfie fermi. 
Thore is some lesenUaaee in this lespeet to the PalsMvotie n^on. 
We may state 60 as the number of speoisi^ wMoh gites a 
species to every 66,000 square miles. 

All the Batrachiaii?; beloni? to the Opisthoglossa, not the half of 
which are Platydactyla. The true Hyla are wantins;, and, as in 
Africa, replaced by genera witliont dilated }>rocesses ol llie sacral ver- 
tebra. Cevlon is comparatively rich iii si>ecieb ; but as, in general, 
the Batnumisns sie adapted ibr spreading over a muoh greater 
space than other repti!es» we do not find so peculiar a fiinna of 
them in this island. Thefi>Uowing species are known to he found in 
Cejlon 

Rmna kukliu ^Imalua variability 

pUti^era. • UucarhinuM. 

■ ' ' tigrinft. ■ pceciloplevntn. 

herailart }/!a, — — ftvrifff^ciatn.s. 

iHulaLarica. Polyped. v>i< i itympunum, 

Bufo melanostictus. — - tnaculatus. 
•— kdmtriU. •— . tquea. 

Kalmda jmlehra. 

Only those species marked with an asterisk are peculiar, the others 
exhibiting not even remarkable yarieties. 

IV. Australian Region. 

Characteristic forms. — Myobatraehuat Limnodyn(ute9yChirolepte§t 
HeJeioporuty Uperoleia, Pteudophtynef ChelydobatraehiHB, LUaria^ 

Felodryaa. 

Forms common to other r^ions. — Cyatignathus, iiyiaranot 
Comufer, Platymantis. 

Of thirty sjiecies which are known to belong to this region, we 
have on the average a 311451^ species to each 1 00,000 square miles, 
and therefove wd'j to each 33,000 square miles of the known part of 
Australia and ito ishmds. Jnst the half of the species are OpM^ 
gloua platydactyla, 

Australia produces one Batrachian without a tongue ; and if there 
were known such a Bntrarhian from the Indian region, all the 
Jglosm would he ( (|u;illy distributed through the Tropical world, each 
part producing a pt culiar type, — viz., Afnca the geiuis Dart ijlcfhra, 
SuuLli America tiie genus Pipa^ Australia that of Myobatrachus. 
Seoondlj, this region is distinguished by the total absence of true 
JtsntdStssndike^MAe. Among other characteristie forms» Ps^Mbyos 
especially deserves to be mentioned, representing the genos PAyA- 
lomeduaa of the New World, but distmguuhed by a web between 
the toes, Hylarnna extends, in one variety of H. erythrteOt to the 
islanda of the Pacific (S. Christoval) ; but the geographicai dtstribu- 
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Hon of Hufl genu k htt from b^nc knowiL fie^ectiog CyHignaikiiMt 
wot the notice giTOD m the nxth Region. FineUjy Caniiiftr end 
Pimtffmantis respectively are known by two species, one <^ whieh he- 
longs to islands of the Indian Archipelago, and the other to some of 

the Parific. Thus the Bratrachio-fannn of thh rejrion, though offer- 
ing well-distinguished p-eneric form?^, docs not oxhilnt peciiHnr, e;e- 
neral characters as a wliole, such as we found to be the amv- with 
the Snakes. At preseut there is not known one Batrachian from 
New Zetland. 

V. Nearetic Regim, 

Characteristic forms. — Seapkiopus, Acris, Pseudacris, Notophthal- 
mu4, I'uricha, XiphonurUf Amiystomu^ Cylindrosornu, Desmogna* 
ihUf Detmodactylut, Batraehosepst Spelerpes, (EdipuSf Miuatina, 
Axolote§i Profonopnt, Amphittma^ Menobrtmehw, Sirm, Psendo- 

Forms common to other regions. — Cy^tignaihu^ XiigyHmna. 

Schlegd, by trying to estehlieh paraUels hetween North and Sooth 
'America, was, I thiu* uDfortamite m looking for respective repie- 
sentatiyes of hoth regions: parallels may he established hetwesn die 
Fskearctic and Nearctic region which are far more true and interesting. 

Tf we allow 20 species of Anura and 50 of Vrodela for this 
region, we have on an average one specie s to every 90,000 square 
miles, or about three species for the sanie area for which we found 
only one in the Paleearctic region. This greater abundance is due 
to a greater nmober of dimra as weU as of Urodela ; bat if the 
Nearatie legion has three tfanea as many Awura as the Pslis- 
arctic in proportion to its area, it yet produces fonr -times as many 
Urodela. 

By repeated examinations of a great number of pprrimens I have 
convinct d myself that the North American frog, called liana sulva- 
tieot does not form a distinct species from the Rana temporana t>f the 
Old World. It is true that there may be found more diiSereuces than 
^ose of 'coloar only, by ezaminine a few specimens (for instance, 
m the aise of tympanmn) ; but n we look to a greater nnmher of 
spechnens, and compare them especislly with those from the eastern 
parts of Asia, even those differences will he found to be levelled. 
Among those species which are the most common, we always find 
the greatest variations in form nnd colour. Amonij; the Enropean 
specimens themselves were fouad greater ddferences tiian tlio-(^ be- 
tween European and Americau ones ; and naturalists were induced 
to ertahhsh sereml species even fat the Enrcpean forms. The ez- 
tvottes i»f the miety Banm o&yrMm mt^t be taken at <Im first 
glance for Rana eaculenta ; but on comparuig ihem with other spe- 
CUBCDS of the same locality, we soon ecne to the point where it is 
impossible to decide to what forni the specimen belongs. In like man- 
ner any naturalist, before whom might be ])lnced one of the above- 
mentioned apwimens from Eastern Asia, would be at a loss to de- 
termine whether it were from the Old World or from tiie New. But 
are we at liberty to separate species or genera, only aoooiding to the 
floO where the bebgs are horn, without finding sunictent external or^ 
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better, anatomioil ebataeten ? As the palmitolodtt endetvoiiri to 
show what orgmie ibrms reappear in a itratum above or below an- 
other, and where a new creation begini^ eo miut tbe zoologlBt do in 
the horizontal distribution of animals on tbe earth's surface. Our 

Ra?ffr p^n/lpnfa ia represented by Rana hnl^Hnn specimens of the 
fonner exhibit sometimes quite the same roloratioii as that con- 
stantlv found in R. haJecina ; but they iiivarinlily ditFer in the struc- 
ture of the vocal organs. Bufo vulyarm of the Oid World is repro 

aented in North America bj B, lentiginoms, in South AnMrica bj 
B* ekUensU — att soffidenUy diatinguished hj the stmcture of m 
aknD. Hyla arborea has its representative in H. evphorbiaeea from 
the table»land of Central America. Thus we find one of our most 

common Anura to be the same in tlu New World, and tlirce others 
represpntrd hy closely allied species. Our filiii common specie?, 
Bohibiiiator iffneus, is a more local species, and has no rejtrex ntati^e 
in North America. No species of the Urodela is commuu to both 
regions, not even a genns ; but in both we have not only such 
genera as are aangned by their strueture either to Hving in water or 
on land, but also those intermediate forma which cannot properly 
be brought imder either category. Among the Urodela with free 
gills or gill-openings, Sieboldia exbihits at least such similarities 
with MenopomOf and Proteus such w'liU ^fenohranchvs, tliat they 
may well be considcrid as representing eacli other in the two re- 
gions. Thus we find the Nearctic and Paisearctic regions nearer 
alfied, in respect to their Batrachio-fauna, than they are to any other. 

CyetignaihtM and Engystima each exhibit one speeiea in the 
■out hern parts of North America, theae genera belongings in fiieC» 
to the Tropics. 

VI. NeatropU Begum* 

Charaeteriatic fbnna.— Ptpa, Peeudie, Calypioeq^ahiey Cyelo' 
rkamphmf PUAeeopeis, lAmnoekmrie, HyUrkmOt Pyxicephdme^ 
Ceratophry»t.Leiupemtf Pleurodemot Jleodee^ Phryniscue, Braehy* 
eephalue, Rhinoderma, Jtrfnpus, Engystotna, OHiophus, Ehma, 

Cro!^fiO'J(!rf}jJv9, PhyUohatr:<, ITyhxIe?!, Nofotrema, OpistkodHpkyep 

Trftchycephdlus, Phyffonif't/usa, Jli/fajilt's/a^ Rhin(^hryitUi» 
Form conniiou tu other rc^aons,~C'//#/iy«aMj/*. 

On the northern boundary ot tliis region the Batrachio-fauna is 
mixed with Arctic forms, which is also the case as regards other mem- 
bers of the animal kingdom, without taking into account those annnais 
which, living on monntains, find by this vertical elevation the con- 
dition of a more northern climate. The abeenoe of the genna Bona 
may be pointed out as a character of this region ; one spedes, how* 
ever, which I think I have recognized as R. Lecontii of Qirard» 
reaches, together with Ilijla versicolor, into the South of Mexico, and 
is found in Incalities witli Ih/fo granuJ^mm, Hr/hplesia, and RhinO' 
phrynus. Bufo chiensis ranges along the western coasts to Califor- 
jua. But putting aside these examples, we meet, on entering Mexico, 
that Batrachio-fauna by the abundance and peculiarity of which this 
region ia widely distingniahed beyond all the others. There we 
find the greatest number of species of Bufo and Hylot and Uioae 
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peci]]iar trec-ftogs with a pouch on the back for their progeny ; and 
there also we meet with the single representative of the Proterogloasa. 
This rep:ion w tlie most productive in fiatrachians, as we find the 
£ast ludies to he iii Snakes. At least 110 species are known, givinj^ 
one species for every 50,000 square miles, rather more ilian one- 
half of them belonging to the Platydactyla. South America pro- 
doces one pecuUnr fonn of the Betrachinna without tongue, Pipa — 
the more cnaneteristic of this region, m it is» moreover, provided 
with poqches on the back, which are never met with in aninial!^ of any 
other part of the earth. If such a Batrachian were found in Au- 
stralia (as I think will be realized), it would afford a strange point 
ot analogy with the distribution of the Marsupial Mammals. 

We find in several families syt-nera which are distingnislied by pe- 
culiar developmeut iu tlie atructure of certain bones oi tlie skeleton, 
eapedaliy of the bones of the skull : Calyptocephalus, Ceratophryt, 
CyeHffnaikue, Brachycephahu, OHkpkue, OpuihodelphySy TVaeAy- 
cephalue. Name rous are those f oi ms of OseydaetyUt as well as of 
Plaijfdactyla which have no web between the toes, and which are 
in ^neral peciiliiir to tropical reorions. Two-thirds of the species of 
Hj/la are found m Trojncal Aiiu'i ica. 

The genus Cysti(jnnfJ(i's, which 1 have mentioned as common to 
several regions, has most of its species in South America. Tschudi 
has separated a part of it by the name of Fleuradema, contaiuiug 
only South Amenisan species ; I have done the same, uniting moreover 
a part of the Australian species under the name of lammHfynaeieB, 
whilst the other part, I find, has received a third generic name. 
But there remain still for Cyatignathus South American and .Tlthio- 
pian species ; and these in fact, together with the separated species, 
form a very natural f;roup — ^enus or family ^ — which is spread over 
the Tropics, but not met with in the East Indies. If, on review, 
we ask to which of the other Tropical reeions the Batrachio- 
fimna of South America is the most dosely affied, we find that re- 

§'on to be Australia. Both regions agree in producing severally one 
atrachian without tongue, and in produdng Cyei^fnaihiday Hy- 
lida, and Hylina with paratoids, which forms are all wanting in the 
East Indies ; they al-^o agree in the absence of the larp-e p:enus Rana, 
and of the Pohjjxddt ifl<f* . On the other hand, tin 1 1 is hardly one 
point of %iew in wliich we cuuld tiiid a relation between the Au- 
siraliaii aud East Indian regious and thus the fact appears to be 
established, that Australia offen far more similarity, in its Batra- 
cfaio-ihuna to S. America than it does to the East Indies^ on the 
western coasts as well as on the eastern, and also that the real in- 
tensity of species corresponds more with that in South America. 

The West Indies exhibit a Batrachio-fauna the elinrnetcr of which 
quite flg;reeH with that of S. America: there is, luiwevci, a greater 
distinction of the species, a few only being ideiitiuiil vvkh those of the 
continent ; and the geuus Hyhden may be considered as nearly pecu- 
liar Id these islands. 
I now give a Schema similar to that for the Ophidians. 

* There in in each region a single species ; in South America Eloiia^ in New 
OiUnca Cormj^ iiiiiMl0r. 
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finaHf , we ti^ to refer the inimber of ipedee to the eree of 
eedi region according aa it is more or leu knowiit the regiom^ ae* 
oording to their reepoetiTe riefaneee of fomu, will itend thne: — 

1. Australian region = 1 : 33,000. 

2. Neotropical region = 1 : 50,000. 

3. Indian region = 1 : 66,000. 

4. ^thiopieii r^on = 1 : 70,000. 

5. Nearctio regH>n » 1 : 90»000. 

6. PialsMietie regbn = 1 : 250,000. 



MISCELLANEOUS. 

On the Urtieatuiff Poiaers of the Actinioe towardk each other* 
By William Brodrick, Esq. 

The foUowine facts may tend to illustrate the opinioB held bj 
Mr. Gosse and others, that the *' acontia " or missile-filaments whicli 
so many of the Sea-ancniones have the power of di<?chHrging when 
irritated, nri' truly weapons of otfeuce, and capable of mtlicting injury 
upon other animals, — an office which Mr. Lewes, in his 'Sea-side 
Studies/ alto^etiier denied them. 

A large specuneitof 8§0artia DimUkus, kept in a ^aas veeiel togedier 
with many other Aetbin and Madrepores, after remauunc ibr eome 
weeks upon an oyster-iheU, relaxed iti hold and sought a n^h loca- 
lity. In doing this it mover! against a small light*yeUow variety of 
i*!^. Beffit. At the point of contact, viz. the lower portion of the co- 
in am of the Dianthm, nnmerous acontia, entirely enveloping the 
body of the Bellis, were disehar<i;e(l by the former animal : the Bellis, 
when removed the mxt day, waa i^uite dead. On the foiiowing ui^t 
the iaoie thing occurred to a second and similar Bellie ; and on a 
anbeeqnent oceaaoD, a S, Troghdytea and also a large specimen of 
Caryophyllea Smithii were destroyed in a like manner. Upon exa- 
mination under a ^th object-glass, the disefaaiged acontia, taken from 
the bofFif.'f of the Bellis and Madrepore, were found to be those 
pecniliar to Dianthm, containing vast numbers of the "cnidse" 
from which the long wire (ecthonpum) is projected. The majority of 
these ecthora^a were somewhat altered from their usual appearance ; 
the twisted — or, rather, waved — slower portion of the wire had a less 
vegdar form; and at the distance of abont donUe the length of the 
eapenle from that org^ a series of barbs were observed, varying in 
number from sixteen to eighteen. Not any of the shorter and more 
densely barbed cnidee (somewhat similar to a bottle-brush) were 
visible, Tbe Bdlis had also discharged its acontia ; these, howover, 
were very easily recognized as distinct from those of the DiaiUhus, 
and did not appear to have penetrated, or in any way injured, the 
body of that animal. In every instance the victims sloughed away 
and became a maea of decomposition ; though, in the case of the 
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Tn^iodvte$ and also of the Madrepofe, there was some little vitality 
perceptiDle for two or three days in the least injured portions, 
rrevions to the ooenTFenoe, thej were all in perfect health. 

nfracombe, March 19, 1859. 



Observations on the Development and early Condition of the Pentft- 
scoma taeoioides. Bj Professor Leu ck art, Giessen. 

By a very interesting series of researches, Dr. Leuckart has been 
enabled to show that the Pentastoma denticulatum is nothing more 
nor loss than the young condition of P frpyrioif^^ff. The manner in 
which he proved this was as follows. Having obtained three appa- 
rentlv healthy dogs, he infected their nasal passages with some dozens 
of P. denticulatum taken from the abdominal cavity of a rabbit. Ou 
killing one of the infeeted dogs, at the end of six weeks, he found in 
its nose a few small specimens of Peniatioma, resembling in manj 
respects the P. tamaides. 

The second dog was kept alive until the end of the seventeenth 
week ; and the re«;tilt of this experiment was much more satisfactory, 
for no less than thirty-nine specimens of tlic Eiiiozoa ^^t re found in 
it. The characters, too, of the specimens were so well iiiarked, that 
there remained no doubt of their being P. tatnioidts. Nearly oue- 
half were males ( 1 5-1 ^ mm. long) . The females were eonsiderahly 
larger than the males (25 mm.). The animals seemed to have already 
copulated, for the spermatheca of the females contained spermatoioa. 
The author thinks that at the time of impregnation the oviduct is 
but little developed, being in fact nothing more than a ^trninht tube, 
not longer tliaii the penis of tlie male. Aerording to Imn, it is after 
copulation that the oviduct attains its enormous length. 

The third dog was killed at the end of six months, and both its 
nose and firontal siniises were found filled with fully-developed 
Pentmttma teemmdet. Only two males were present, and these 
were not laiger than those examined eight weeks previously. The 
females, on the other hand» were almost twice as long as when 
last seen ; some of them now measured 65 mm. ; their oviducts 
were fully grown, and contained ^gs in the various stages of 
development. 

The embryos of the P. fanioides have a similar form to those of 
the P. proboteideum described by Van Beneden, and have also a 

Sneral resemblance to those of the P. muUiemcium described by 
arley. 

Dr. Leuckart concludes from his researches that the P. denticu- 
latum of the rabbit is the early condition of the P. tanioides of the 
dog, and that it takes about a year for the embryo to heeonie trans- 
formed into the perfect animal.— jVo<e* from the ZeiUchr.f, rat. 
Medic,, Dritte R. Bd. iv. p. 78. 
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XXXIII.— BoBiRT Bbown : on Bloffe. By Dr. yon 1Caetiui'^« 

Next to Linnreus stand three other names, ever memorable in 
the history of Botany — A. L. dc Jussien, A. P. DeCauduliu, uud 
Robert Brown. They inaugurated a ncsv epochs and smoothed 
its earlier course. The comprehensive genuis of Linnseus had 
spread out the net of system over the whole world of indivi- 
diuili/rd creation — established kingdoms, classes, orders, ge- 
nera, aiul species with definite characters. A. L. dc Jussieu 
gatlicicd up the Vegetable Kingdom thus logically subdivided by 
Linnseus, and, by the synthesis of happily divined essential cha< 
racters^ joined its scattered members together into what ia 
called the Natural System.^' Thia was a glorioua edito, bat 
incomplete— *in some parts only as it were sketched oat. The 
last sixty years have been occapied in its farther elaiboration ; 
while DeCandoUe extended the bonndaries, R. Brown added to 
its depth and height. 

The evolutive nature of plants turned the mind of Brown in 
the direction of analytical investigation; he penetrated the 
inmost recesses of vegetable organization, and, in its rudiment* 
ary and early conditions, seised the essence and the laws of its 
morphology. No one has equalled him in knowledge of the 
structares of the vegetable kingdom. lie detected similarity 
when concealed, and he separated that which had merely the 
appearance of likeness. He sympathetically demonstrated the 
hidden relations between the most diversified forms. He laid a 
Hurc foundation for l^hytogcoirraphy by pointing out the exist- 
ence of laws in the numciical relations of plants, accordiui^ to 
different zones and countries. He threw light from all sides 
upon that great domain of creation, the vegetable kingdom^ so 

* Translated by Arthur Henfrey, F.R»I», &e. 
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important to man, — even topon its now lost structures, existing 
in former epoclis. Robert Brown was, in fullness as well as 
depth of knowledge, and in intellectual mastery of it, the greatest 
botanist [Pflanzejjkefmcr) the world lias yet produced. All his 
works bear the stamp of profundity and veracity. T^Ticn the 
patriui cli of Genn ah naturalists, Alex, von Humboldt, named bim 
Botanicorum faale princess" every follower of the science joy- 
fully and gratefully acqiiiefced. 

The epoch of R. Brown may be termed that of botanical Peri- 
patetics. Extensive travels were undertaken, the most distant 
countrit;s and .seas examined. Men botanized — nivcjstigated aud 
reflected while thty roamed. The "world of plants" — the 
variegated, thousand-fold transformed mantle of the earth — was 
brought under survey as iii a blirdVeye view, and the orderlj- 
amnged and systesiatised material delivered over to the in* 
^duirm of anomr generation — ^Apoteties may lenn these — 
ror the investigation of the furfwre, life» and action of the Pkmt. 
The activity of the former was tamed to direct ob^mtioii} 
they were whai are called describing systematistb. Hie task of 
the latter was tO obaerve With all the appliance^ bf the stndy 
and the laboratory, — to experiment, to weigh, to calculate, to 
drag to light the entangled laws of the seemingly^ but only 
seemingly, simple life of plants. 

Botany, ins a toUegiate study, had its origin in the ancient 
Doctrine of Simples; its cultivators were principally medical 
men. Such was the case in R. Brown^s instance also. But, like 
every creative genitis^ lie has contributed to open new paths 
leading out beyond those former pmblems. In these paths 
physicists and chemists dealing with vegetable physiology will 
])( nctrate the more certainly into the mysteries of vegetable life 
the more truly they apply and make use of the rich acquisitions 
of his genius. 

Robert Brown was the son of the Hev. James Brown, after- 
wards a consecrated bishop of the Scottish episcopal church, 
and lie first saw light at Montrose, on the 2 Ist December, 1773. 
His mother's maiden name was Taylor, lie received his earliest 
instruction in his parents' house, and the higher preparation 
for academic study (of whidi the lad himself very early made his 
own choice) in Marischal College, Aberdeen. In the University 
of that town he also commenced his medical studies, which he 
bontinned in £dinburgh, and terminated ip the yeair 1799. Be 
attended the lectures of Prof. Rutherford, but soon took ah 
independent path, making it his object to investigate closely the 
ihen imperfectly known flora of his native country. In the very 
same year he entered a Scotch militia regiment^ the Fifeshire 
Fencibles, as ensign and assistant-surgeon, and tettiained with it 
in Iieland^^til he left the icaXiUg^.wMdB^ .... 
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. An iHeonspieiKniB filant witii tfrlueh he there became acquainted 
(Etweaulm septan^tUan, the onhr Bnropean repreeeatatm ^ in 
cqiecially American order) caoiea his life to be dirated into the 
clsolanf e ierviee of botany ; for> aoeompanying a reemiting partt 
of hie regiment to Londim in Uio muniBer of the yew 1798> ana 
▼iritmg his friend Dr. Withering at Edgbaston, near IKrmiiis^iaBli 
on tiie road the latter eaosed hun to introduce himself, with that 
plant and his researches upon it, to Dr. Dryander. This learned 
botanist, librarian to Sir Joseph Banks, astonished at the minute* 
of the inre8tagati<Hi and the fullneaa of the oondnaiona 
dented therefrom^ recommended the young mihtary surgeon as 
a future Master in Botany; and Sir Joseph Banks from thia 
time forward showed him a paternal kindness. He welcomed 
him Rs a repilar giiest at the celebrated literary breakfasts, 
durinir his li\e months' stay in London, nnd in December 
18(X) j)ri)|)ostjd liiin to the Government jls Naturalist to the 
uavai Expiormg Expedition to New Holland, under Capt. i'im- 
ders, then just fitting out. Kobcrt Brown, at this call, e^ave up 
at once tliu military career, came again to London at Christmas, 
1800, and ou the 18th of July, 1801, sailed in the ' Investigator/ 
from Spithead, to the newly discovered quarter of the plobe, 
whose wcuiders and rarities had not been exhausted i)y the 
Forsters uud Sir Joseph Banks. In December the expedition 
leached Cape Lewin, on the S.W. point of the AustraHan con- 
tinent* The survey was commenced at King George's Sounds 
and eontinned eastwards ; on the east coast (New Sontli Wales) 
the intertropical regions wm oapeeially inTOstigatedi and aofeni 
islands and tracts of the Gnlf of Carpentaria on the north coast. 
Ferdinand Baneri the most aoenrate and akilliil botanical pwnter 
of his time, who had passed through exodlent training in Vieiuui 
with Jaoquin^ and in Greece (1786-7) as Bibthotp's asaodatOj 
accompanied the expedition as draoghtsman ; Sir John Franklin^ 
the lost Polar navigator^ was one of the midshipmen. The vessel 
being brought to Port Jaekson in July 1808, and declared no 
longer aea-worthy, Flinders retained home, with the results of 
his suTY^a, to obtain a new ressel. He did not reach England 
until long after ^ since, in spite of a passport fr(»n the Frendi 
Government, he was kept in the .Maiuitius for six years as a 
prisoner of war. During this time, K. Brown, with Ferd. BaUer, 
continued the botanical iTivcstiiration of New Sonth Wales, and 
studied the vegetation f)t Island in Jiass's Straits, and of 

Van Diemen's Land, returning to Englanc?, iti October 1805, 
with a treasure of 3900 species of plants, bis manuseripts, and 
1600 drawings of plants. The LinnR>an Society of London 
appointed R. Brown its libianan; and when, in the year 1810, 
I)j:yau4ier died, ^ Jotjeph Banks committed to him the charge 

2i* 
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of his private libran^ and natural-history coilections. This high- 
minded patron of science appreciated the genius and character 
of his young friend, and made ;i provision for him, after his own 
death, by means of an annuity, besides a life-interest m his col- 
lections, which were aubsec^uently to become the propei*ty of the 
British Museum. 

Surrouoded by the most abundant literary adjoncts^ Bobert 
Brown now laboinred at the remarkable flora wmeh he had brought 
from the newly diselosed quarter of the globe. In the year 1810 
appeared the first part of the * Flora Nme HoUandiie/ a wori^ 
whieh astonishes by the accuracy of the details^ the depth of 
research, the unusual reach of the oombinationsj and the felici- 
tous tact in the disooyery of commanding points of view. Here 
was to be found an almost ineKhaustible source of new ideas 
and hints for the theory of systematic characters and the affini- 
ties of plants. The natural method, which had up to that time 
foond few adherents, gained from it a new foundation and 
sympathy and an extdted influence. But while scientific men 
called this work a liber aureus, and accepted it with unmixed 
praise, as marking a new epoch, a critic in the Edinburgh 
Kevicw found fault with its latinity, and tlu' author withdrew 
it from circulation*; so that its extraordinary importance was 
fii'st clearly displayed on the continent through the reprint m 
Oken's 'Isis,' and a second edition by Nees von Esenbeck. 
Unhappily the work lias remained unfinished ; the description 
of new ProteaccR' alone appeared as a Supplciucnt (1830) ; and 
Robert Ikown oidy once more resolved upon an independent 
work, the 'Plantte Java nicne. Rario res,' whicli lie published in 
connexion with his fiicnda Thomas Uorsheld and John J. Ben- 
nett (1838-1852). 

. However, he undertook a number of monographic investiga- 
tions, the results of whieh he published either as treatises in the 
Tnmsaetions of learned Societies, or as appendices to Reports of 
Voyages and Travels. In these he selected the most difficult 
anbjeets. The materials — ^frequently in a very fragmentary con* 
dition — ^from the least accessible parts of tropical Africa, could 
only have been made so important and fruitful by a genius like 
Robert Brown. The influence of these works upon the progreea 
pf botanical science in all its branches has been extraordinaiy. 

* [The stntement here repeated by our excellent nnt^ior, altboufrli fre- 
<iuentlv matie durinf^ Mr. Brown's life, and vouched lor by high authority, 
ia, we have reason to believe, founded in error. The orij^iual ^tion of the 
* Fhidromui' remained for auuiyy«ars in the hsndi of toe paUiaheni and 
tiie remaining copies were at last withdrawn from sale only because Mr* 
Brown was desirous of keeping them in reserve to be given as presents to 
those botanists to whom he thought they ought h« most luefiil,— A. U.} 
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The uorphologyy development^ geography^ statUties^ and the 
history lK>th of living and extmct plants, were enriched by 
numberless facts and by condnsions of canonic authority. The 
sorest proof of the truth of these is found in the fact that the 
minds of botanists have become so imbued with them^ that, in 
continuing such researches, we do not recur in detail to them 
and their derivation, but use them like self-evident propo* 
sitions. 

Not one of those essential parts of the plants on whose mani- 
fold forms and combinations depends the glorious wealth of the 
Tegetable kingdom, was passed over by the searching eye of 
Robert Brown. From the microscopic germ of the Moss and the 
vegetable ovule, to the flower — from the stamen and its pollen 
tn tlic carpel nnd the frnit, he examined niid compared all the 
organs, in [ilants of the most diverse orders and in all stiiLrt s 
of development. Governed by the deepest sen^e of natural 
truth and natural relations, lu; established the soundest views 
upon the nature and developmental history of these organs. 
Thus he vastly contributed to the consolidation of that theory 
(morpholog}') which gives to systematic botany its true claim 
to rank nuiong the sciences. 

In thci»c iiioi j)]iological researches of Robert Brown, there 
was a peculiar uifinity to the spirit of the Germans. This is 
a deep-rooted cause of the powerful influence which he has 
exerted upon botany in our country. While — nay, before the 
morphological ideas called into life by Ch)ethe's ' Metamorphosis 
of flants* had spread among us, and, developed by such men as 
Nees Esenbeck, Boper, Ernst Meyer, Link, Alex. Brann, and 
many others, had passed into the schools, — Bobert Brown, 
in tit New HoDand, carried forward by countless observations, 
had already arrived, as it were unconsciously, at similar views, 
which may be traced like a red thread running through all his 
detenninations* 

A more superficial reason why R. Brown's doctrines fell upon 
grateful soil in Germany, lay in the diffusion of his writings in 
a German translation (1825-1834), by which Nees von Esenbeck 
earned great credit. [A few later treatises, not included in this 
collection, have been introduced into German literature, princi* 
pally by Schnizlcin, in thr * Flora/] 

In his earliest writings, Rn})prt Brciwn had drawn nttt ntion to 
the importance of the early conditions and the development, in 
reference to the characterization of the Orders of Plants and the 
elaboration of the Natural S^^stem. In following out this path, 
and particularly in making a penetrating inquiry into the phae- 
nomena in the vegetable ovule and in the pollen, he contributed 
in an important degree to clear up the prcvioubly obscure theory 



of the reproductive organs of plants. After Amki (1823) bpd 
fUscQvered the tubular elongation of the pollen-grain, Robert 
Brown (1831-1838) raiBe4 tiie physiological import of the pol- 
len-tube to the rank of a certainty, by demonstrating that it 
penetn^ted tlMroi]^h the oanal of the style ii^to the cavity of the 
ovarvj down to tne nucleus of the then open ovule. This fact^ 
the nigh importance of which was acknowledged by the Royal 
Society of London by the award of the Copley menal, infiii^n- 
rated a new phase in onr views of the sexes and sexual fuuetions 
in plants. It may be called the pole round wluch turn a series 
of the most celebrated researches of modern botany. These 
refined researches^ only possible \uth the assistance of the won- 
derful impro\ ejiicnts of the microscope, have strongly excited the 
minds of our epoch. It suffices to recall the great number — 
there are more than thirty — of those who have with more or less 
profit pursued researches in the sauie path, tu indicate how uni- 
versally the bcariug of this investigation has been recognized. 
These researches have been extended beyond their original goal 
— the ifnpregnation of Angiospermous plants — to include the 
Ciyptognmia in their Bphmy and heve in many points en? 
lai^l^ the field of view in the allied region of the animal Uiig>» 
domt They ahready rereal deeply*BC«ted relations of living 
thing9 in those mysterious grades of creationi which were scareely 
dreamt of less than half a century ago* J^ot wilhoiit a sense of 
joy and reverence do we look upon these rescarchesy in whidi 
truth and error are, interwoven ; but truths ever yictorioua at 
lasti and securing to us a higher knowledge^ heconiss the eomr 
Vfum property of all. 

Even before these results had been worked out through so 
many great difficulties, Robert Brown^s advancement of the higher 
systematic botany had been fully appreciated. This, the organic 
coordination of the vegetable kingdom^ acquired at his hands 
abundance of new facts and important fundamental principles. 
Indeed we may say that the 'Natiuai System^ first bueanip na- 
tural by his labours. No other botanist possessed so rich an 
experience of the most Tnuhiiorm structures of plants, which he 
could apply under such sound morplioiogical ideas towards the 
erection of the Natural System. Hence any one comparing the 
renowned fundamental work of A. L. dc Jussicu with recent 
systematic writings, must be aitunished by the numerous and 
radical alterations and improvements whiuli he c\ci} wliere finds 
Stampied with the name of Robert Brown. The cumpichensiye 
works of PeCandoUe and Meisner also remind us, on nearly every 
page, of the fertile activity of the great master. In Englan^ 
fhe two lloojcers, Lindley (whose meritorious labours have in fO 
important a dc^^ poofpeiated in tM difiiisioi^ pf ^ ff^ftucri 
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mooy to ijin efforts of their friend and countryman. In Vgcih 
A Qi erica, the valnftble irritinge of Am Gray and Tofr^ weio 
iimlds of his £ime. 

It would be a grateful task to trace the course of all these 
morphologicalj physiological, and gyitoOMtic labours in their 
detail|B, to ^ow where they took thm rise^ where they eiided> and 
how, in their passage into the common stock of knowledge, they 

have rarely been combated by other men of science, but for the 
most part adapted, continued, and expanded ; but this is not fcho 
place for such a fragment of the ])ractical history of Botany. 

The vvritHigs of Ko})ert iirown, as correctly remarked by au 
English botanist ibiiowing close in his footsteps, Johu J. Bennett, 
are condones ad clerum ; they deal with the most profound and 
important principles of the laws of form and development, — 
problems which, in part proposed by himself, arc broui^ht out 
into the fullest ligbt, to undergo the scrutiny of every doulji and 
every scientiuc objcctiua. It is significaiit, tliut ilic mus^t iiu- 
portaat of them were satisfactorily solved in lua epoch, duiiug 
his eighty-hve years' life. 

Where he was not bound, a4 in d^KSfripiive woricf, to a rigid 
■^ftepatic stylcj he r^i^ into » di^curnvie mnner^ which rendecs 
iuB works difiicQlt of study hj t)ie upinitiatcd^ but fsmU u i>er 
pfili^r eham otfst the inatracted mind. Tq hu rieh and mobile 
g^niilB eirery striking faet siiggeeted a erowd of gUien^ pfteu 
the m(Mt jemote field»-T-eometime8 as mtiadietioiia and 
pbjeetioQa, sometimeB confirming, illustrating^ or eipanding it ; 
90 thai he transports the initiated reader as it were into the 
mtt garden of Nature, and leads him at onee from flower to 
0OijriBC and ironi tnitl^ to truth. Hence, in leadiug^ as a dassic, 
to our advanced pupils many of his treatises overflowing with 
IpBoeral ideas (for instance, on the Composit«e, the plants of 
tropical Africa, or on Kinffia), explaining and illustrating them 
by di-nionstrations^ wc have partaken of th^ i'uii youthful trans- 
port of intellectual vpyages of discovfry. 

But I must not prolong these rejections ou the scientific 
aspect of this extraordinary man, since the fairest and mo&t 
glorious aspect — his moral nature — remains to be sketched* 
.S^bert Brown united all tlw moral qualities which belong to the 
searcher of Nature, of so pure and strong a quality, that his 
pcrsuuai oiiaracter renders him an exemplar beyond the mere 
circle of his conteuipoiai les. lie was more than a modern 
naturalist. In the full barmony of his nature, he impressed us 
with the ^age of an ancient philosopher and sage. Robert 
jl^rpwn was a truly great and good man. Jjove oC truth above 

tihiugli 94mmf f in^ty, mQd^ty^ tender AeusibiUty^ ml 



328 Von MartiuB on the Life and Writings of Hubert Blown. 



goodness of besrt^ibese features his ebarseter stood eon** 
stantly under the government of a penetratuig and massm 

i'udgment. So energetkslly did these Gharacteristics regulate 
LIS activity as inquirer ana author, that we may affirm that 
every act of his investigations and every assertion in his writinga 
bear the stamp of this perfectly balanced cha r acter. 

It is indeed often the case that an extraordinary intellect rests, 
like a column, upon a slender moral foundation; but Robert 
Brown^s rose, like a pyramid, from a broad and strong base. In 
recognition of this worthy combination, all naturalists offered to 
his intellect admiration — to his character reverence and love. 

The deepest principle in the nature of this gifted man was 
the love of truth. No sympathy conld^ even for a moment, over- 
come this love. The sense of truth was as it were the medium 
of his peace of mind. Hence arose that quiet calmness, that 
tranquillity and circumspection in his researches, and that re- 
serve which was even interpreted by the ignorant as artiticc or 
egotism. He knew far more than he ventured to Bay ; yet from 
no one oftencr fell the words "I do not know." Much that is 
clear to supei ficial and more easily satisfied minds, appeared to 
his dceply-pcnctraiiug gaze still full of uiiresolved problems ; 
but where he was certain of his matter, his pleasure m imparting 
it increased with the difficulty of the subject. 

It has been ohjeeted to ms writings that they are obseuie* 
Passages which have drawn down this reproof maj rather be 
indicated as expressions of that caution and eonscientiousnesa 
which dreads to give occasion to miseonceptton or error. And 
it would be difficult to find a botanist to whom it has so rarely 
happened to retract or correct hu assertions; very frequently, 
indeed, he strengthens his later views by reference to his earlier 
publications. 

He was more sensitive to scientific and literary censure than 
to praise and acknowledgment^ — and this not all from pride, but 
on account of his instinctive love of truth. What he dreaded 
was not his own mistakes, bat the reproach that he had not been 

sufficiently cautious and conscientious in the inquiry. This 

mornl earnestness armed him in the defence of what he believed 
to be correct. There only was lie seen moved from his tranquil- 
lity where injustice or intentional error was to be combated. 
His indignation was aroused, not by human weakness but by 
perversity. He was the soul of honour— hence accustomed to 
cixpose knavery and iow-mindedness, and to judge it inexorably. 
No one held more firmly his own intellectual property , but no 
one more stnctly respected that of others. Keputation not based 
on genuine desert he lightly esteemed; but it was a matter of 
coubcicncc with him to bimg forward neglected meiit. The 
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praiseworthy he praiscfl in plain word^ ; Lut to admire medio- 
crity, to gather a band of hangers-on about him, he shrank from 
aa a treason to tlie truth and worth of a votary of seicuce. 
Truly, if all naturalists were endowed with the same moral force, 
the path of science would be smoother and less tortuous. 

Robert Brown reverenced every created thing j he had deep 
spnpatliy with all snfferinp^, in whatever stage of creation it 
occurred. He doubted wheLher iiiau is justified iii luilicting 
physical pain in that sphere where it is the greatest evil, even 
for tho ttke of tratb. The liigher privilege of man, he thought, 
was mtber to mitigate tbe pains of body and mind. He pos- 
sessed the moral oooiage energetieally to suecour his sufiuing 
£dlows. He baa been known to carry belp and comfort to the 
beds of the sick and dying, for months togetner, even under great 
hardships. To friends in difficulty he proved himself the most 
OOnsiderate counsellor and helper, capable of any sacrifice. 

In this kind of self-devotion lay his greatest strength. Robert 
Brown was no man of business or energetic office-bearer; he 
had neither taate nor skill for administrative work ; even from 
the business of correspondence he, like the great mineralogist, 
Abraham Werner, shrank into an indolence which he himself 
sometimes ridiculed and sometimes lamented. His field was 
that kind of obseiTation which Ilerschel has called * passive.* 
To examine the object as drcplv and completely as possible— to 
study, reflect, and contemplate, in the most coni])lete abstraction 
from tiic every-day world — in this he recognized his destination. 
He was unmarried — the last of his family — and so he sat whole 
nights in his arni-ebair, reading and thinking. In this seclusion 
he took the most lively interest in every movement of science 
and literature. No important publication, either in French or 
Euglish literature, was neglected by him. Frequent was tlie 
surprise excited by the fineness and penetration of his judgment 
on subjects scarcely imagined to be accessible to him. In his 
remarkably powerful memory were stored up thousands of anec- 
dotes. In regard to the history of English literature, he might 
have been termed a Jiving edition of D'lsradi^s * Cnriosities of 
Idteratnre.' He talked on most subjects— rarely^ however, on 
politics, never on reli;^ ion* He was a great narrator^ with a fmA 
of engaging humour; and he could listen, whidi he did with 
half-closed eyes^ in quiet sympathetic enjoyment. 

It has been thought strange that a man of such extraordinary 
scientific importance, to whom was offered the homage of the 
whole world (he was one of the eight Associates of the French 
Institute^ received the honorary diploma of a Doctor of Laws 
firmn the Umversitv of Oxford in 1832, and, at Humboldt's 
-snggeationj veeeived the Order of Merit from King Frederick 
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Wmimn ly, of F^maaa), played no prcmiiiunil part in pnblie 
in the brilliant society of London. Some have tnonght t^iis caused 
W neglect : quite erroneously; for he refused invitations to the 
iDotamcal Chairs of the Umversitiea of Aberdeen, Edinburgh^ 
and Glasgow, the last in favoar of his friend Sir W. J. Hooker | 
fmd his Sovereign conferred on him a pension for seiei^tifie merit, 
during the ministry of Sir Bobert Peel. 

Without inclination or vocation for the elementary eitposition 
of his science — unsusceptible; not indeed to the higher fame, but 
to the allurements of popularity or the glitter of a public posi- 
tion — lie chose the quiet, unostentatious path of life. " He always 
THovcd/^ so says one of his oldest friends, " between two vertical 
lines, which kept him separated from the great world, — between 
an nnexani})led modesty and the most acute sympathy for tlie 
sutlcriugs of others ; thus he appeared to me, not to speak of 
his high intellectual endowments, the most remarkable man I 
have ever kaown/^ Frugal, and content with the familiar inter- 
course of a few true friends, he passed his life in the unpre- 
tending circumstances in which he had been left by his patron 
Sir Josepli iianks. He made over to the iintibh Museum m 
1827 the collections in which he had received a life-interest, 
and he officiated as their Keeper after he ceased to be Librarian 
io the Linnasan Socfehr. He became a felloif of .the lloyal 
Society aa bng ago as ISIO: of the Linnaean Society in 
he j^tered its Cqufual in 1829; in 1828 h^ vaa named Vi^ 
Fresideiit, and ^l 1849 ym eailed to the Ptoeaidem^ aa f^c- 
'peasor to the Bishop of Norwich, which post he le^fgniedj on 
fuxonnt of his advanced age, in 1853. 

The moat distingoished botanists of Great Britain wm ever 
flocking to Bobert Brown, glad to listen to his views and tp 
obtain his counsel. In his numerous journeys in France, £rcr- 
many, Italy, and the North, he had made friends with many of 
hia continental collaborateurs. From this- literary intercourai^ 
.irom the stores of the rarest objects of living and extinct 
getation which flowed to tlie renowned inquirer dwelling in the 
great centre of civilized life, and from the comprehensive study 
of all important publications, he continually drew new draughts 
of knowledge, and, with a rare power of memory, remained 
piaster of it to the end. 

Ills death, then, could not but overcome every botanist with 
■ the sorrow! ul thought that the most noble and blameless repre- 
sentative of their science had deparjted^ — that the focus of a 
^uitful epoch was extinguished. 

The physical frame of tliis extraordinary man had the Anglo- 
Saxon tyue strongly expressed. 11 is impn^mg Unm wjis taU 
and slc^oer^ ^is ^tcp iiim aud <^i|ick ; md he stoopi^ .9^1^ f^i a 



very advanced age. Up to hia latest years Robert Brown en- 

(oyed unusual activityj ^nd that wonderfuUv acute sight which 
ioniied jHurt of his nAtme, Ue died on the lOth of Jui^ei 1858| 
in the foil imiesaioa of an uncloaked inteliectj ip the oalm 
4^(enity of those happy ones whom we msy eyeii h^ apcount 
among the immortai. On the 15th of June 1m pemain^ were 
consigned to the eartbj aorroonded hr Aastralifkp ^wers^ at 
Kensal Green Cemetery, where his friends and colleagues^ 
Cliurles Kdnigi David Bon, Menzies, and Wallichj were at rest. 
The mi^hk-luce bifst of the departed displayed (o h)9 friepds ono^ 
more (ao writes one of the oldest of them)^ refined to (| Biirpriaing 
heaut;^! in hia delicately but stroDj^ly marked featoresi tn^ ex* 
altod imag^ of a profoundly inquiring spirit tranquilly rieposin^t 
^' He died," so continues Dr. Boott, " in the quiet scene of his 
long and celebrated labours, where the library of Sir Joseph 
Banks formerly lined the walls. Forty years ago 1 liad first 
become acquainted with him in that very j)laee ; and ever had he 
remained the same true, plain, sineere, •jreiitle, good-hearted 
man. The only change was that which Time works in u^ all/' 



XX. XI v.- — Oil the Identity in ^tnicfun' (tvd Composiiion of (he 
so-called iieed-iiki- Boil// o/Spougilhi /////* the IVintcr-egg of ike 
Bryozoa ; and ihe ineseme of StmcU-^raaule^ in eoc^, JJy 
a* ^» C^mm, iiisq.^ Bombay. 

[With a Plate.] 

Jlivm sinea the Spongiadn have been 9tndied> it has been ^ 
desideratum to find out something directly conneeting them with 
either one or the other pf the great organic kingdoms j and )at* 
terl7j sincp they have been proved^ by their resemblances, habits^ 
and composition, to belong to the animal kingdom, the great 
object has been to find out something in them directly ixmnec- 
tive with one of its lower types ; for until this be done, zoolor 
gists will pontinue to look upon them strangely, and botanista 
will of course have nothing to do with them whatever. More* 
over, until a homologipal leading-point with animals be esta- 
blished in them, the nomenclature that should be adopted for 
their component parts cannot be chosen, since in many of these 
they i ( seinble plants and animals respectively so mneh, tliat it 
is dilhcult to decide whether the part should be named according 
to the nomenclature of one or the other. Thus the reproductive 
bodies have been called by some ovules," by others spondia,'* 
bpoiaugia aiid a third class, to avoid falling mto either mis- 
take, have called them "capsules,'' "spherulre," "seed-like 
bodiesi'' &c. The latter term I myself have chidly v^d i 
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within the last three months I have considered them more par- 
ticularly like s]>oiangia, and litiice Lave siiggebtcd this as more 
suitable for them*. They have also been compared by some to 
the " winter-eggs " of Polypes ; and this indeed was the most 
fortunate conjectiire of a]( for, as will presently be seen^ they 
are almost identical with them in every respect. Before, how<* 
ever, entering upon the comparative descriptions of these bodies in 
Spongilla and the fireshwater Bryosoa, it is denrable that I should 
briefly describe the structure of SpongiUa itself, that the reader 
may know exactly what is now presented for his information. 

To obtain an idea of the structure of SpcngiUa, we have only 
to conceit c a hi anch of canals to which are attached a number 
of spherical bodies like a bunch of grapes, and this branch, &e., 
imbedded in a gelatinous mass eharged with spicules and per- 
meated in all directions with another class of canals opening on 
the surface of the gelatinous mass by numerous holes, into the 
internal parts of which dip the spherical bodies. "We br^ve now 
to enclose nil this, except the end of the branch, withm a delicate 
soft mcnibraiic^ like a bap; or vf-il, perforated with apertures, and 
kept at a distance from the gclatinons mass, 8re., by bundles of 
spicules projecting from the latter. xVdd to this a rush of the 
water (in which the Spongiiia may be growiDp:), with any nutri- 
tive particles that may be suspended in it, in tlirough the aper- 
tures of the enclosing membrane ; then into the canals of the 
gelatinous mass; then the particles being caught up by the 
spherical bodies, which arc respectively covered with a cortical 
layer of monocihated and uuciliatcd polymorphic cells for this 
purpose ; then the nutritive particles undergoing digestion in 
these polymorphie ceUs, as in Anudf€e; and, finally, we ingesta 
in like manner discharged into the branch of canals to whtdi 
the spherical bodies are attached; — ^and we have the type of 
Spongilla, that is, the first portion of SponmUa which grows 
from the ^'seed-like body/' Afterwards^ when the SpongiUa 
has attained a larger sise, it consists of a number of such typical 
portions agglomerated undistinguishably and inseparably into 
an amorphous mass ; hence it is only when the SpongiUa is first 
grown from the seed-like body, or probably from the ciliated 
gemmule, that it can well be studied elementarily t* 

It may now be asked. What are these sph^cal bodies ? Are 
they each animals of the Spongilla, and analogous to the polypes 
of a polypidom ; or is this typical portion to be considered a 
single animal, and the spherieal bodies as the digesting organs 
situated in the cavities of the gelatinous mass, as a stoniachi 

* Amuas, ToL iiL p. 13, 1859. 

t For a mote detailed descriptun of Spomniki, see 'Atauik, vol. xx. 
p. 21» 1857. 
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with the branch of canals as a vent ? It is to this that we shall 
direet our attention more partienlariy bereafler. 

Meanwhilep when the portion of SpongtUa has much ineteaaed 
in aia^ the older pottiona begin to bear the repxodnetive bodiea 
to whieh I have auiided; and thia bxingv as at onee to the snb^ 
ject of my eommnnieation* 

The reproductive bodiea of SpcngUla are of two kindsi vis. the 
seed-like bodiesi which I shsdl heneeforth term **om/' and 
ciliated gemmnlea; bat it ia the former^ vis. the **on/* with 
which we are most conoemed now, and to the atractare and 
eompoeition of which we are about to direct our attention, in 
comparison with the winter-c^'' of the Brjoioa. 

Nothing characterizes the species of the amorphous Sponffilla 
so well as the form and surrounding spicules of the seed-like 
body or ovum ; and it was during my examination of one of 
them for this purpose, that I perceived the identity with the 
"winter-eg^" of the Bryozoa to which I have alluded. The 
species to which this ovum belonged, 1, m 1848^ provisionally 
termed " Spongilia Jriabilis* but on a set of spet iint ns (which 
I had sent home) reaching Mr. Bowerbank, he observed that 
this was different from S, friabilis, and referred the question to 
me, in 1854, with both the branched and amorphous species of 
England, — kindly proposing, in the event of my being of the 
same opinion as himself, to do me the Loiioiu- uf calling the 
Bombay species after me. At the time, however, I was much 
occupied in official duties, and I could only just examine these 
speeiea earsonly, but anffidently for me to come to the same 
opinion as Mr. Bowerbank; and having replied to him accord- 
ingly, I felt quite content to leave the ouestion Ibr tdtimate de- 
eiaion in hia handa^ knowing them to De mneh abler in theae 
matters than my own ; and ainoe then^ up to the time of my 
writing this, I have heard nothing fiurther firom him on thia 
particular subject^ nor have I reenrred to it myself. 

During the last month, however, I have taken up the two 
English apecimens and the Bombay speciea for more careful 
eompanson^ and find not only that all three are different (which 
no doubt Mr. Bowerbank will notice in his forthcoming work 
on the " Spongiadse but that the 8eed*like body of the Bombay 
species is so identical in structure and composition with the 
"winter-egg" of a Bryozoon (Lophopus) which abounds in the 
same freshwater tank with it, that the Icadinp: hoTriolog-y between 
some part of t^pongilla and of the lower Tn\ crtebrata, for which I 
have been so long seeking, is thus cstabiishcd. It is also worthy 
of prefatory remark^ that^ in the month of May last^ I found 
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Ptumafdla repens, Vail Ben.*, growing on a floating coft in life 
midst of ^ponyilla cinerea and S. Meyeni, v^ liich were fipreadfng 
themselves over the same body ; and iu the tank where now ihe 
Lophopus abouUdA, SpoUffilla Carteri (for sudh I shall heDcefoi*th 
tisnii niia apebiaa^ in aoaordanee with Mr. Bowerbank's pro))bai^ 
tion) is alap gfowing in the greatest profitaion> idtnost tt> thb 
totu ekelnatbn of all the othi^ apeeiea* Let ua now proee^ to 
the deattHbtiott of the ovtUtt and tvinter-egg bf theaft ot^iama 
feapectivef Minmelieittg with the fonner. 

(hm ^ Spanfilk Cmitru PL YIII. figa. 1-7. 

Matnred fortn apherical, preaenting a round infiindibnlifoml 
iiilum or tiole leading into the interior, t6 which in many in- 
atancea the remains of a fbniculua may he a^n tb he attached, 
composed fitom withont inwarda of— Ist, a coatk^ of looa^ 
amooth, alightly curved^ pointed, silicious spicula; 2nd, ^ 
Cellular eoat, spherical^ of equal thickness all roondlj except 
where pierced by the hilum^ consisting of thin hotny cella 
arranged in hexagonal columns in contact with each othefr 
on all sides, and perpendicular to the surface of (3rd) a coria- 
Ceona boat, aphencal, thick, toughs homy, of a yellow colour, 
which encloses a great number of spherical transparent cella^ 
partially filled with refractive granules, among which are 
atarch-graina. 

When the ovum ia cruahed, the spherical tfinsparcnt cells, 
which are very thin, burat by watery endosmoaei and then their 
granular contenta are seen to consist of a number of transpa- 
tentf refractive, compressed, lenticular cells, which vaiy in aiie 
Irom 2-5400th8 of an inch, which ia the long diameter of tha 
largest, to immeasurable minuteness; while the latter, for a 
considerable time after issuing, keep up a continued vibratory 
motion (lila; tlic recently ejected mucus-graniilcs of living cells 
generally) around the former, wliich remain stationary. The 
larger granules or cells also Irequcntly pre?^( iit one and some- 
times two smaller ones attached to them, indicative of their 
multiplirjition being produced by buddinp-. 

Ou tlie other hand, the starch-i^ianis, wliich r^cuiblc those 
of wheat, being 8ubillij)tical, eompressed, thin, and marked 
with concentric circular lines, vary in number and size, being 
frequent ly much larger than the si)herical cells in which they are 
originally formed, and IVuui this passing down to immeasurable 
minuteness, and occasionally into amorphous starch. Somet iuiea 
a large starch-gram may be seen still within the spherical cell 

* P. sirieta, AUmaa, ' Ftetbwater Polyios,' p. 99, Ray Society's Pabli- 
cations. 



mi the WmUT'^ of the Bryoioa* SS5 

in which it was fbmedi when Hie latter thuch exceeds the average 
sise of these oellSy and the stardt-gndn appears to be developed 
et the expense of the refirsetiTe granules^ whil^ At such timiei 
are consiclcnU^ rednoed in nnnibei> if not in aofaie eaies AiiOf^ 
gether absent. On other oeceaioiia the large grain is l«plabed 
bj a great ndmher of minute ones, as hidiecSed Ysj th^ applies:* 
tiim of iodine, and lastly, aa just stated, by amorphous stanch. 

At an earij period of the ovnm (that is> long befbre the cfeU 
lular coat is forined)> the spherical cdls» though already filled 
#ith the refractive granules, «ie few in nomber and subpolj- 
morphic; hence it tni^ be reaaonab^ Inferred that their mul&i 
plicatioB as the OTom inereases in sise is produced by fission : 
the younger the ovum^ the tnore polymorphic and resistent ar^ 
these cells, while the older it becomes, the more they are attenu- 
ated, aud thus the more rapidly they burst by endosmoee afte^ 
Hberationb ' 

Winter-egs Loph4>pus ? PL Vlli. %». 8-16. 

Matured form compressed, oval, slightly bent upon itself both 
transversely and lo'ngitudinally like the brim of a hat, convex 
and elliptical in the centre, but more so on one side than 
the other, thinning all round towards the margin, which is 
slightly itrcgular and bordered at the ends only by oirrhous 
appendages. Conij)osed from without inwards of — Ist, the 
cirrbous appendagfs ; 2nd, a cclhilar coat, lint, unequal in 
tliiekncss, consisting of thin homy cells arranged in long or 
short hexangular prisms according to their position, in lateral 
contact with each other on all sides, and perpendicular to the 
suiface of (on I) a coriaceous coat, sube]li])tical, and surrounded 
Bubcquutoriaily by a thin rim of the same substance, which is 
extended to the margin of the egg all round, and tlius divides 
the celliilar eoat horizontally into two parts, enclosing a great 
number of spherical transparent cells filled with minute re- 
fractive granules, among which are starch-graiiis. 

When the ''winter-egg'' is crushed, the spherical transparent 

cells, which are very thin, burst by watery endosmose ; and then 

their contents are seen to consist of refractive granules, appSi* 
rently of an elongated elliptical form, which vary in size from 
l-21(>()()th of an inch, which is the length of the largest, 
to immeasurable minuteness, and all ])rr:^ont, tm is?;Tnn!r, the 
vibratory motion noticed in the minute granules of tin sj))u'iical 
cells of Spongilla, to which I have already alluded ; but even 
the largest of these granules are too gmall for me to state 
\i ht ther, like the larger refractive granules of iSpon^ia^ they 
ai;io present the appearance of budding. . . ^ , v 
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Ai nnards the stardi-grains and the nraltiplication of the 
ipberifiaTcells, the same vemaiks that I have made with refer- 
ence to these points in the ovum of Spongilla are equally appli- 
cable here, so I need not lepeat them; but wlicthcr the spherical 
eeUa^ like those of Spongilla^ poneaa subpolymorphism at an 
early period^ or not, I am ignorant ; tmdoubtedly their coats are 
more reabtent when young than after the ''egg'' is matured; 
for they are hardly to be seen on cmahing the latter^ while they 
remain for some time entire after similar liberation from the 
younp;; '^eerfr;." The starch-crains are more or leas present at 
ail periods in which I Imve cxamiMcd these bodies. 

Besides the proper coats of tlic winter-ep*^ of Lophopm, there 
is a transparent ciliated one, which bears cells contaiuiD^:: yellow 
matter; and it is through this that it remains attached to the 

funiculus until matured, when it becomes deciduous. By 
"funiculus" here, I mean the cord-like appendage on wliirh 
those efrcrs as well as the spermatozoa arc developed, and which 
extends irom the end of the stomach to some point of iixation 
on the inner aspect of the tunic. 

Observations, — Having thus described the ovum of Spongilla 

Carieri and the winter-egg of Lophopm f, it now only 

remains to compare them ; and in doing this we ohaenre that 
almost the only points of difference are in form and aiie. There 
ia certainly no hilum in the matured winter-egg of the Bryosoon 
that I can discover : nor is this needed ; for ue issue of its con- 
tents under development are provided for in another way, vis. 
hy its aeparation into halves through the horizontal plane whidi 
is fbimed by the eirtension of the coriaceous coat equatorially to 
the margin of the "egg." Again, in the cellular coat the only 
difference is, that in the ovum of Spongilla the hexagonal co- 
lumns are composed of several cells, while in the winter-egg of 
the Bryosoon tbey are composed only of one elongated cell each ; 
there is also a slight difference in the appearance of the termi- 
nations of these colunins on the surface (as may be seen by a 
refercnre to figs. 2 and 9), but otherwise not in form, size, or 
general regularity. Much ditFrrcnco, h owever, in size exists in 
the spherical transparent cells of thr interior, and in the size of 
their contained rcfraetivc granules, which are by far the largest 
in Spongilla : but this appears to he the only difference ; in both 
organisms tbey are refractive, and, under iodine, assume no other 
than a light-yellow tinge. 

Thus the cinhou.s iippcndages may be coii]})iired to the coating 
of small spicula; the cellular coats are essentially the same; 
the coriaceous coats the same; and the s])hericjil transparent 
cells of the interior, with their refractive granules and atarch- 
gcains, apparently the same. 
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I have not been able to detect a ciliated envelope on the owm 
of Sp<mjfiUa} but it is very probable^ from the ciliated character 
of this organism generally, that there may be one here also in 
the early part of ita development; while the first appearance of 

the ovnm itself, as a white pcUnt eonsiating of a transparent 
capsule filled with a few spherical transparent cells charged with 

refractive granules, and its subsequent aevelopment in all stages, 
go correspond with those nf the wintor-pfr::!^ of the Bryozoon, that 
the most scrupulous obscr\ ci- can hardly object to their being 
considered essentially hoinologues. 

Thus we arc now enabled to see the iTsenibknce of the struc- 
tme sunounding the ova of Sponf/ii'la Meyeni and <S. phtmosa 
(winch 1 have long since shown to consist of an inernstation or 
coat of amorphous matter, and short straight amphidisk-spicules 
arranged vertically on the coriaceous coat*) to the cciiuiar coat 
of the wiuter-egg of the Bryozoa. 

Wc have yet, however, to coin]);n(! the development of Spoti" 
gilla and Lophopus as they issue iVoni these ova respectively ; 
and this brings us back to the consideration of the question 
whether the piece of SpongiUa^ aa I ha?e deacribed it, and as it 
alwaya appeara alter exit from the ovnm of Spon^iila, ia to he 
regarded aa a congeriea of animak or a aingle one. If we wiah 
for an inatanee of a plurality of individnala in an allied organiam 
being developed ham a aingle ovnm at once, we have it in the 
three which isaue at once from the winter-egg of Lophopus cry- 
ntaUimu, which are contained under the aame tunic or in the 
aame pouch f; if where the ovum aenda forth six or seven 
embryos at the same time, but separate, we have it in the egg 
q{ Nets filtformU, &c. If, on the other hand, we are to regard 
iheae aa so many buds on a common stock, or flowers on a plant, 
then must we regard the typical portion of Spovtjilla described, 
as a aingle atiimal. The i-eal nature or homology of the spherical 
bodies attached to the branch of efferent canals, however, not 
being yet established, it would be useless now to carry thia 
comparison fnrtlu-r. 

Of Avluit nnport are the refractive granules in the spherical 
transparent cells of the ovum of Spongilla and the winter-egg of 
the Bryozoa, is another interesting question. Undoubtedly the 
former with their bnddinu; eloselv resemble the refractive velk- 
granules of Nuts fuscaXf while they are equally like tlie refractive 
cells and granules of the Eufflena^, and also tiiose of the resting- 

* Amuils, vol. iv. pi: 3. ilg. 6, 1849. 

t Dumortier and Vui Beucden, op. cit, pi. 6. fig. 24. 

X Annals, vol. ii. p. 13, pi. 3. fig. 61, Hr>!^. 

§ AnnaU, voL xvii. pi. 9. fig. U » vol. xvui. pi. 6. fig. 5G; and vul. xx. 
pi. 1. fig. 16. 
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•pore of (Edoponnm, Again, all these cells preMoi the same 
brown-yellow tingo oil the apphcation of iodine, except those of 
(Sdogofmm, which generally, though not when newly developed^ 
become violet and almost blue. 

Now there can be no doubt that those of Spongilhy when 
forcibly ejectecl into distilled water, in a convenient vessel, where 
all precaution possible has been taken to keep out other foreign 
matter, gradually disappear, and nic followed, about the lii'th 
day, by a number of monociiiated and uneiliated protciform 
cells; while^ on the other hand, the same refractive cells issuing 
from the o\uni iu the natural way, disappear after the same 
number of days, and arc followed, in the mass of young Spun- 
gilla, by the presence of exactly the same kind ot monociliatid 
and uneiliated proteilbnn cells ; lastly, if the issue of the yponr::e- 
substance fioui the oviiiii he watched, the huger relVaetive 
granules will be seen to make their appearance in the amorphous 
gelatinous mats, for the most part iu groups, indicative of these 
gnmpt being still in the apherieal tmBpsrent cells, ind tfani 
lemaining so, appear to become developed, peri paatu with the 
other parta of toe maaay into the aphencal bodiea whidi I have 
before atatod to be attadbed to the branch of efferent eanala^ and 
to he covered cortically with amall monoeiliated and unciUated 
proteifonn edlai lo that altogether it at firit appears aa if soma 
at least of these refractive granulea did really pass directly into 
ptoteiform cells; and such has heretofore been my opinion ; but 
since I have seen the globules of oil in a blighted spore of SpU 
rogyra apparently become covered with, and subsequently give 
way to the vital influence of, an inconceivably thin film of proto- 
plasm, and thus ultimately become transformed into a Utter of 
polymorphic monads, it certainly has struck me that the refrac- 
tive cells of Spongilla may rdso be oleaginous in their contents, 
and might thus become transformed into the young proteiform 
cells. If so, then tlie identity of these refractive cells with the 
refractive cells of the resting-spore of (JCdogonimi, although the 
latter are amylaceous, is explicable by the fact that dm ing the 
development of polymorphic monads by another way from the 
cell-contents of Sjfirogyraj which I have some time since de- 
scribed*, the starch itself frequently passes first into a refrac- 
tive substance like oil, and then becomes assimilated into the 
protoplasm of the monads, — while in tlie spores ui the Algai 
{(Edogonium among the rest), where there arc drops of oil as 
vrell as storch-granulesi the ktter may be transformed into pro- 
toplasm in the same or another way; bat thia doea not matter 
here, aa both nasa into protoplasDi in the develqiaMDt of die 
new plan^ ana thna lead to the inference that the material of 

♦ Annals, vol six. p. 262, 1857. 



the refractive granules of the ovum of Spongilla is only another 
form of aliment instead of starch, which, under the vitali-catalytic 
influence of a thin film of protoplasm, passf s into a like ninterial 
endowed with n «pnoific form and peculiar properties. Such, en 
pffssant (for this is not the place to go deeply into the snbjt ct), 
18 the thcorc tical view that I am now inclined to take ut" the 
import of these refractive granules in dcvcl(i[)ment, viz. that 
they become assimilated by amoebous films of protophibin s}}rcad- 
ing over them, and thus pasii into the mouociliated and un- 
ciliatctl proteifomi cells. 

The iact of the monociliated and unciliated cells being pro- 
duced from the contents of the ovum of Spongilla when they 
are forcibly ejected as well as when they issue in the natural way 
(that is^ under development^, ia also corroborative of the Tiew 
Uiat not only the polymorphic oontents of the cells of the Algae, 
bat (as I haYC shown) those also of tiie of Nm»*, do tik» 
on these forms of themselves under certain cireomstances— when 
the specific figorating power which held the protoplasm together 
in its proper course appears to be arrested, and not from the 
presence of the germs of any foreign organism, as some of 
the German algoloffists affinn, from which I am ^d to find 
Frof« Henfrey at least withholding his concurrence f. The 
moving protoplasm of the intemode of Nitella is chiefly com* 
posed of delicate polymorphic cells, which, the moment the 
green layer is broken up oy a transverse section of the tube, 
seize and enclose some of the cells of this layer as the whole of 
the contents arc issuing together into the water ; and it is when 
the green discoid cells arc in the ])rotoplasm of the interior of 
the polymor])hic cells that they sometimes exhibit the rapid 
rotatory motion first noticed by Donne and which appears to 
be produced by this protoplasm. Thus it is that under other 
circumstances, when the green layer is broken down or gives 
way under the entirety of the cell- wail of the internodc, the 
polymorphic cells of the moving protoplasm fill themselves with 
the cells of the green layer, which, gi ik i ally containing a lar;ze 
amount <>t starch, thus aiioid material fur assimilation nUa the 
protoplasru that ultmiately becomes divided up into & httcr of 
polymorphic monociliated monads, which also, in accordance 
with the views of the German algologists to whom I have alluded 
(for it is only- a favourable instance for oaminstion of what 
under certain circumstances taikes place in the cells of all the 
freshwater Algse, so far as my observation extends), should be 
regarded as the progeny of a foreign organism. To me there 

♦ Annals, vol. ii. pi. 4. fig. 45, 1858. 

t Quart Joum. Microscop. 8c. No. 26, p. 27« 1859, 

X AimalB, voL xrii. p* 107« 1866. 
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appears very little difference between tlie development of tlie 
Bionociliated and unciliated polymorphic cells which takes place 
from the refractive p;ranule8 of the ovum of Spongilia when the 
latter arc forcibly ejected, and the development of monads pro- 
duced from the conttMits of the niternode of Nitella in the way 
which I have nieiiiioiied ; while the fact of the former being 
identical with the same kind of cells developed in the natural 
way, goes far to prove that those developed from the contents of 
the intcrnode of the latter do not belong to a foreign orgauisDu 

Since the above was written, I liavc had the good fortune to 
meet with a copy of Professor Allmau's Monograph on the 
Polyzoa^ published by the Ray Society in 1856; and I find that 
he also produced a diBtinctly pink eolour, indteative of the 
j^retfence of cellulose^ by the addition of iodine to the ecto^at or 
tonic of PhmateUa repens (p. 15), as KoUiker and Lowig had 
done in the mantle of the Tunicata^^thus showing that starch 
is almost aa generally distributed in Lophopus as in SpongUia, 
alAongh until latterly I have denied its existence in the ova of 
the ktter, probably because the large grams are not to befonnd 
in every specimen. 

But the most important part of this excellent work, to which 
I have to allnde here, is the unquestionable decision at which 
Professor All man has arrived respecting the nature of the " win- 
ter-egg of the Folyzoa, which he finds not to be an ovum, but 
an cncapsuled gemma, "in which the deve!lo])mental activity 
remains for a pei iod hitent/' Thuf5, as there is no doubtinrr tlie 
fact, for Pi*of. Alhiiaii ]ins seen the true ovum and its develop- 
ment in Alci/ondla Jun^osa (p. 32) in addition to the "winter- 
epe:/^ we must again alter our views of the nature of the seed- 
like body of iSpongilla, and, regarding: it in the light of this Inirli 
authority, adopt for it the term of " statobiast," which I'l uf. 
Allman has applied to the " winter-eirG: of the Polyzoa. Tlic 
ovum and spermatozoa of Spoiu/iila, therefore^ still remain to be 
discoveied. 

Ill reference to the geographical distribution" of the Fresh- 
water Polyzoa^ the same author states that they have not been 
mentioned as existing in the tanks of India ; but since his work 
has appeared^ I have described and figured a species likeFAisfrvr^ 
which was sent to me hy the Rev* S. Hislop, who discovered it 
in a freshwater tank at Nagpoor, in Central India, in April 1867, 
and sent it to me in the following November*; just previous to 
wiiicb, I had found a marine Pahtikdla in the brackish water of 
the marshes; and since that, I have observed the Phimatella and 
Lophojpm above mentioned in the fireshwater tanka of the ialand 

♦ AmuOs, vol. L p. 1^9, 1856* 
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of Bombay^ where no doabt tbeie are more^ for I did not ]Hurti- 
cularly look for these, and have not yet had time to look for 
others. 

The marine Paltuiicella, or rather Polyzoon, belonging to 
Prof. AUman's suborder " Cyclostomata " (for the tentacular 
sheath is wholly evaginated during the extrusion of the animal), 
which lives in the brackish water of the marshes of Bombay, as 
just stated, accumulates itself round rushes (Scirpus), accompa- 
nied by numerous species of Vorticellina, among which is that 
bcnntifnl and intere^fiiip: Vaginicola described and rnllcd by 
Dr. S.A\'ri[:lit '^L^rfnliti nri'/is-*** — interesting: because^ altliough 
no more than an luvagmated Stcnttf?', its lip is so prolonged 
into two slij)s surrounded by cilia, moving in the same manner 
and performing the same offices as those of the tentacula of the 
Polyzoa, that it no doubt forms the lirst step from the Vorticel- 
lina to these animals. 

I have already stated where I found the PhtmatrUa, which 
apj)ears to be P. repenSj Xan Ben., and P. stricla^ Alim., as it 
is repent and has exactly the same form of statoblast. 

The Lophopus is essentially L, crystallinuSf but with a different 
form of statoblast, so that it is probably a new species ; but this 
I leave others who are acquainted with the freshwater Polysoa 
better than myself to determine, merely observing that, should 
it be considered a new species, the form of the statoblast will 
afford the chief distinguishing character, as it does in the amor- 
phous Spangittm, whid is another point of resemblance between 
Uiese two organisms. [But why is Prof. Allman's figure of the 
statoblast of L. cryttalSmu elliptical and without spinesf, while 
that figured by Dumortier and Van Beneden is orbicular and 
with spines^!] I have not, however, been able to trace the 
edatinous envelope, which Prof. Allman calls the " ectocyst,'' 
b^ond the base of the ccenoecium or polypidom of this Lophopus^ 
where it looks to me like the deciduous tunic of the first or 
original group, although I have had the opportunity of examin- 
ing the cocnoecium on bodies (the shells of Paludina Bcngalcnsis) 
from which it has never been removed. The group no doubt 
can muvc from place to place, if necessary; but its habit is to 
rcmaui fixed. 1 have seen a single animal, too, crawling on its 
disk or Ir.phophore by means of its tentacula, which then ap- 
peared to adhere to the glass in a suctorial manner. 

On the foUownig point, however, I, with much diffidence, 
differ from Prof. Allman, viz. where he feels inclined to identify 
the Xanthidia with th( s})()rangia of Desmidieje rather tiiaii with 
the statobltiiits of the Tolyzoa, in opposition to Turpin's views 

• Ediub. New Phil. Joiirn. vol. vii., 
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(p. 67), since I presume; that both allude to the Xanthidla; for 
Prof. AUiiiaii states himself that the Polyzoa are frequently 
associated with Spongilla, and in Bombay they may be oona- 
dcrcd the only associates of this organism : they not only aboond 
in the aame tanksi bnt they live and thrive imbedded in the 
vurface dt Spomfilla, which is destruction to any other organism; 
nay^ more^ the statobhiBts, under certain cireumstanees, may be 
fbnnd imbedded in the midst of the statoblasts at the base of 
the SponffiUa, whither they have prohably been carried by the 
inward currents^ after having fallen into the oscula as they were 
discharged from the Lophopus. Now, when we know that these 
animals are the associates of the Sponges, that the latter an 
petrified into flints in the chalky &c.; in whieh flints these Xan* 
thidia are founds and that the Desmidiese are not to be found 
except by accident where the Sponges are, not being of the same 
habitat, it docs seem to me, while all three bodies, viz. the orbi- 
cular stato})laptR with marginal spines^ sporaniriri of Desmidieae, 
and Xnnt]ii(]i:i^ arc extremely alike, that the probabilities, if not 
the actual iorms, are more in favonr of the Xantliulia being the 
petrified orbicular statobiaats of the Polyzoa than the petrified 
sporangia of Desmidiese. 

P.S. On placing some vertieal sections of the statoblast of 
the Lophopua in Canada balsam for eanmination, I find that the 
<!l equatorial plane'' rofund the coriaoeous coat was a deception : 
there is a plane; but it is formed by the contact of the upper 
with the lower layer of cells of the cellular coat| and not by an 
extension of the coriaceous ooat| as seen in fig. 10, where the 
thick dark line, c, should be represented by a very thin light 
one, and the ceUs resting perpendieulmiif on it. 

Bombay, Feb. 1869. 

EXPLANATION OF PLATE VIIL 

If .B. In order to convey an idea of the idative vroportion of the fignres, 

as tliev are intended for comparison, tcvcnil bare been drawn on the 
same scnle. ThuSj figs. 1, 3, H & 10 are on the scale ot" l-48th to 
l-lB80tii ot an inch ; iigs. 2, 4, i> & 1 1 on that of l-Cith to 1 - Ib^Oth of 
■a inch* that b, eight timeB ffrealer thaa the foregoing ; and fi^s. 5, 6, 
7, and 12» ld« 14 on the acale of l-12th to l-5400th of an indb. 

Fig, I. Spongilla OBtrteri, Bowetbank, statoblait of, abont l-31it of an 
incli in diameter: a, ooating of small spieula; b, surface of ccl<> 

hilar coat (here the ends of the hcrn^ronnJ columns have been 
drawn circuUr. to snvc time and tioiibU); c, hilmn or in fun di- 
buUfurm hole Icudmg mtu tiic cavity ui tha coriaceous coat isee 
fig.3rf). 

tig, 2. IKtto, ditto, ]M)rtion of the surface of the cellular coat, more mag- 
nified, slumin^ the hexagonal fiotm of tbo Cdl^**^ UOia 
reguiar Unm it w m oature* 



fi0t 3* ^pouffiUa Carten, thin section ot, passing through the hilum : a, cel- 
lular coat cotnnused of hexagonal columns of cells, of which see 
tied ▼iew in fig. 4 ; b, coriaceous coat ; spherical 
cells, of which see one more magnified, fig. 5 ; d, hilum ; e, funi- 
culus entire ; aomeUmea the cellular eoat ia prolonged over tbe 
funiculua. 

F^* 4. IKttoi ditto, Tertieal fiortioii of the odfaUir eoifti noio manifiedt 

showing that the hexiuN>naL oolumns are composed of poTygonat 

(heptahexahedral?) cells : a, coriaceous cont. 
Fi^f, 5. Ditto, ditto, »pheri<»l cell of» with gnmular contents, more mag- 

uided. 

Ditto, dktOt portion of gnniilwoottlnite 

fi, larger granules, lenUcukur and bearing buds (?). 
Fi^» 7» Ditto, ditto; starch-grains of different sizes from the interior of 

the coriaceous coat, originally formed in the spherical cells. 
Fig. 8. Lophoput '^^7y winter-egg or statoMast of, abcKit l*S7th of an 

ittdi long t a, cellular coat (here also the eeUi have bm made 

round, to snve timo aod tnmble) i eoriactona eonli e, dnbom 

appendaf^cs. 

Fiff. 9. Ditto, ditto, portion of surface of celluUur coat, more magnified, 
■howmg the hengonal form of the oelle ; o, eireolar aicn of the 
eentre which is more transparent then the rest, thus cattang tiie 
end nf the hoxagottal eeli to diAnr ilightly from theft of i^ien* 

uUia, tig. 2. 

tiff. 10. Ditto, ditto, thin vertical section of, through the centre lon^tu- 

dinally : o, ooriaceoue coot or ceU; 6, spherical odk of ditto; 

c, equatorial rim round ditto, extending to the margin of the 

Ktatoblast; </, cell nlnr coat. 
Fiff, U. Ditto, ditto, vertical portion of cellular coat, more magnified, to 

show that the hexagonal columni are compoied of imgle cells, 

instead of a plurality of cells, as m SptmffiUa, 
Fir;. 12. Ditto, ditto, spherical r 11 v ith contents more magmflod. 
tiff, 13. Ditto, ditto, portion of «!:rHimles of, separate. 
Fifft 14. Ditto, ditto, starch-grains of ditfiereut sizes from tlie cavity of the 

ooriaeeoua ooat, originally formed in the apherical eeUs. 
FSff. 15« Ditto, dittos ciiriioua appendagea of, more magnified. 

Bombay, Feb. 9, 1859. 



XXXV. — Rcscarchcft on the Intestinal Worm* 
Bv Prof. r. J. Van i3£N£DSN^. 

• 

The Academy of Sciences at Paris proposed, at the subject of a 
pri^ge-essay, to determine by obaervation and experiment the de- 
vdopmont of the inteatinal wotsbb, and the modes by which they 
are transferred from one animal to another. It was requirea 
also, by well-established facts of anatomy and embryology, to 
illustrate the natural affinities of theae worms. 

* An abstract, by Prof. J. Van der Hoeren, of the ' M^moire sur les Vert 
intestinaux* par P. J. Van Bcneden, Docteur en Sciences et en M^lecine, 
Profejiiicur de Zoologie et d'Anatomie comparee k I'Universite dc Louvain, 
&c. Avec 27 planches. M^moire qui a obtenu de I'fostttnt de Anace 

iAcad^mije dcs Sciences) le grand prix des Sciences physiques pour Pannte 
868. P|yrie»i«B.BaiUiifoetflk, 1M9. in-4^ 



9ilr Pirof. J. Van Beneden on the Intesiinal Worm. 

The Louvain Professor, Van Beneden, responded to this prize* 
question by an extensive work, which mw the light towards the 
end of the past year. It eannot be a matter de?md of interest 
if we give auccinctly an outline of the principal contents of this 
prizeomemoir. Intestinal worms, by their ))resence in man, aie 
often the cause of various disturbances in the bodily functions^ 
whilst the peraliarities they offer in their organization^ props* 
gation, and vital phsenomena are of much importance for genml 
physiology. 

In htB introduction the author considers the chtts of intestinal 
worms^ and tbeir orders or groups, as they were adopted by 
Cuvier in his * Regne Animal/ The class must first be divested 
of foreign intermixture. Such a heterogeneous element, espe« 
eially, is formed by the Lemea {ffill-worms, as they are often 
named], parasites of fishes, which attach themselves not only to 
the gills, but to other parts also, whore the skin is thin. It 
had become probable, thirty years ago, when Cuvier published 
the second edition of bis 'Zoolo<ry/ that these aiiiniaU ionn the 
transition to certain Crustaceans; but that tluy really do belong 
to the Crustaceans was first establishctl, nut long after, by the 
investigations of V. Nordniann, and is now generally recoj^"- 
nized. Another foreign adjunct is formed by the genus Penla- 
siornn, which also quits the cp;g in the form of an articulate animal 
Willi ai ticulate feet, and, by retrogression of organization, as- 
sumes as it grows a similarity in form to a worm ; it was placed 
alternatelv amongst the Trematodcs and amongst the Nematoids, 
but found its true place in neither of these two groups. It was 
not until the early state of the Fentastonies had heen made 
known that the true affinity of this genus became apparent. 

After the eliminatbn of these foreign constituents, the class 
of intestuial worms, as Cuvier accepted it, still contains four 
groupsi, the Nematoids, theEchhiorhyuchs {Aeaathocq^hala), the 
Trematodes, and the Cestoids. That we do not subjoin a fifth 

S!Oup, that of the Cystica, or Tesicular worms, is a result of the 
Bcoveries of the last eight years, which have shown that it rests 
only upon youthful, undeveloped species of Cestoids. 

The limited time appointed by the Academy for answering 
their piiie-question did not allow the author to busy himself 
with a complete and extended investigation of all the divisions 
of the intestinal worms. He confined himself especially to the 
Cestoids and Trematodes, and desires that what he lias advanced 
refpcctmg the NematoYda and thorn-headed worms should be 
regarded as a sample merely, and as such has subjoined it in a 
supplement to lus work. 



The first part of the treatise is devoted to the descnption of 
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some spedes of the principal genera of the Tr( matode and Ces<* 
toid worms ; then follow the anatomy and history of develop* 
ment of these worms. The Ti*ematodcs are diviaed into two 
groups^ founded on the mode of life and the (Icvf lopment, which 
appear to be vrn* natural and happily ifiiagincd. Souie are rrfn- 
jinrasittc ; thi y li\ c nearly all on the gills of fishoji, and attach 
themselves by one or even many sucking-disks situated at the 
back part of the body. 

To these belong Trisfoma and Polyatunia of Uudolpbl, and 
various other prnera adapted by modern writers. They appear 
to undergo no mt tamurphosis, and are named by V. lieueden 
Trimatodcs momgenbses. The secuiul ui 'Mip, of which the "reniis 
Distoma may stand as an example, cuntains the TreniaLudes that 
live 111 the interior of the body, and attach themselves by a sucker 
in the fore part or the middle of their body. They arc here 
named Trematodes diginhes, an appellation borrowed from their 
mode of defdopment ; they proceed from eggs or from germs, 
in aneeeaaive and alternating generative stages. 

Of the group of Trimatode9 mofiog4nt9e9 the author treata 
of Uimdla Caii^onm, EpibdeUa Hi}jpo(/loni, ^pUtdelia Seuena, 
y« Beneden, Dtphzoon paradoxum, Oeiobotkrnm hmeeolaitim, 
Oetobotkrhm Merlanffi, Axine Beiones, Onehocoiyle appendicu" 
hta, Onehaeoiyle borealu, Calceostoma elegaiis, V* Beneden, 
Gyroiaefyhu mariadafus, and Gyrodaeiybu elegans. Of these 
worms, Calceostoma forms a new genus, described here for the 
first time. Calceostoma elegans was found by Y. Beneden on 
the giUs of Seuaw Amdla. [It must be a typographical error 
when at p. 60 wc read, " n'ayant qu'un dixieme de milhmetre 
de longueur;" the figure, pi. 7. fig. 1, of natural size, indicates 
a length of 10 or 1 1 mm.] The body is elongrate, and has at 
the fore part a foliaceous expansion, whilst behind it ends lu 
a large sucker, to which a stylet with two pairs of curved hook- 
lets is attached; the anterior pair turn their points forwards, 
the posterior backwards ; by these four points the worm is Hi miy 
attached to the tissue ot llie gills of the fish. On Gijrodactylui 
(a genus of worms that live on the gills of freshwater tishcs), V. 
Beneden confutes the opmion of V. Siebold, that here there is 
change of generative forms [GeneratiamwcchseT). Gyrodactijlus 
is viviparous; and the young ones, with the two large hooks on 
the posterior sucker, can be distinguished through the akin 
withm the body of the mother. Two similar embryos, at different 
atagea vi damopment, seen hy Y. SiehokL in a Gyrodaetphu, 
were ineometly suppoaed hy him to he daughter and grand- 
danghter, whilst^ according to Y. Beneden, they were two sta* 
ten. Here there ia no prodndng by germs, aa in the sporocysta 
aC tho Distomea. For the 7Hamiode9 dtginkw, to which JH» 
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9tmna belongs^ are propagated in two wajB^by germs in the 
iioii«sexiial generation, taA by eggs in the sexuaL Them an 
small and Tery nnmerons. The embryo ia always covered with 
cilia (this form is named Pro$eole»), and for a time lives freeiv 
in the water. From this embryo a vermiform creature proceeiu 
that might almost be named a germ*sae (sporocyst) ; it lives 
pmsitirally in closed cavittes, and is named Scolex by our au- 
thor. The numerous germs whicli are developed in this genn> 
sac, and are provided with a filiform appendage, a tail^ again 
live freely in water. They are the well-known Cereariof — here 
named Proglottis ; they enclose themselves in a cyst, and, losing 
their tail, are now changed into Distomata, which again live 
parai^itically, but in cavities of tlie body that open freely out- 
Wards, m in the rep])ir;itnr\ orL'ans or the intr^tinal cjninl. 

Ot" these Trvinattjili s (lu/ntrses the toliowing spi CK s are here 
desei'ibed: Alonostoina muiahUp, Monosfomn vcrrucui^uia, Amphi" 
itoma subclavaiunif Distomn rmlitaref Disloma echinatum, Distoma 
retmum, Distoma clavif/erum, Distoma tcreticoUe, Distoma JiiicoUe 
(Monostoma filicolle). End., Distoma (Jkemi, Kulhker, and Ne- 
matobothrium filarina. Of most of these the different forms of 
embryos^ spurocysts, and ccrcariae are given. To Distoma militare 
V. lieneden refers the Ccrcaria padjicaf which Stccnstrup had 
figured in his well-known work on alternating propagation ; the 
sporocysts and oercari» are met with iXkPahmnA wmpara, whilst 
the Dietama-hrm is found in the intestinal canal of AntUidm and 
other water-birds> and of snipes. The emorta-forms of DkUnma 
retumm and D, dawgmm have been confounded under the 
name of Cerearia amaia. Of Dktoma fiUcoUa two are com- 
monly found in one cyst^ on Brama Ruffi of the Mediterranean 
Sea; they are very unequally developed : the one ends in a wide 
saC| which is bent into a curve, and resembles the body of a 
larva of the cockchafer; the other is thiu^ and was supposed by 
Rudolphi to be an imperfect specimen — the neck without the 
body of the worm (Synopsis Entosoor. p. 848). Nematohotkrimm 
is a new genus, found, like the above-named genus CalceoitomOg 
by y. Beneden on Scuena Aquila, It is a long, thin, soft worm 
(about 1 metre long), which, rolled up into a pellet, lives under 
tlie skii^ near the gdls. This worm forms n?; it were the trans- 
ition to the Cestoids. V. Beneden could not discover ;my intes- 
tinal canal, but thinks that it may have been present in <^ome 
earlier state of ejdstencej before the sexual organs were entirely 
developed. 

- "With the Cestoids or tape-worms, V. Beneden iul(^])ts -a siinilar 
distinction or division as with the Trematodes. Accoi ilniiz: to hiiii, 
they maybe distinguished as Cestouks innnoiji'ncsi's and ('cstoides 
di^tmiseit^ lu the first belongs the gcuu» CaryophylUem alone 
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-*Hi worm from the intesliiuil canal of the Cyprini, already de» 
scribed by FallaS| Bloch^ and Goeze^ and here Uliutrated by neir 
figures (pi. 14) and anatomical deacriptiona. The rest of the 
tape-worma are * duinim,^ It waa known^ from an earlier work 
of y. Beneden^ pnoUahed in 1860 by the Belgian Academy of 
Seiences^ that our anther does not regard the tape-worms aa 
aimple but as compound animals, formed of aa many animals aa 
there are joints of the hodr. The Vermis cucurbitinua (the joint 
which^ separated from a Tania, is rejected witli the excrement) 
is the perfect worm (here named Proglottis) ; tlie joint containa 
all the oi^ans which serve for the perpetnatiou of the spedea. 

Amongst the Cesto'ides dighihes our author first distmguishes 
two primary divisiona, tlic Bothriadh and the TMudh. Of 
the first, which principally live in fishes, there are here noticed 
the genera Eclieneihothriumj V. Bcneden (to the R])eeies for- 
merly made known hy our anthnr he here a^lds a new one from 
Raja BatiSy namely Kc/teneid. dub lum), Phi/llnbuiitrhnn , V. Hciic- 
den, Anthohothriumf V. Bcneden (new sj)ecie!$, Anthubotiinam 
perjeclum and Anthob. nirjanteuin) , D frarhi/nchtis, Rud. (new s])e- 
cies, Tetrurh. tenuis and I'etrarh, Erttiaa ufi), Echinobotitrmin, V. 
Beneden, 'fria/^fpidaria, and IJgula. Under Tamiay the author 
remarks that the species which live in fishes appear never to 
ha\ c hooks at the fore part of tlic head ; also that in vegetable- 
feeding mammals Tanue occur mostly withoat hooks. Under 
Tania ioliwn the aathor vecorda hia experiments, in whichj after 
giving the eggs of thia tape-worm to a pig, Cystioercui ceUuloM 
waa prodneedj he recoroa alao the experimenta with egga of 
7Ma cmmv$ from the dog (condncted alao by BBchri<£t and 
Ijeackart)| by which aheqi at the end of Bcrenteen days showed 
the firat aymptoma of vertiginoas diaeaae. Thia tape-worm of 
the dog agrees^ aocording to V. Beneden, with Tama serrata. 
Very conclusive experiments on the production of thia Tmia 
serrata, after the nae of Cystieercm pisiformis, were performed by 
him on various dogs, which were opened in Paria in the presence 
of Milne-Edwards, Qnntrcfacres, and Valenciennea : Van Beneden 
predicted in which of the dugs the tape-worms would be found 
(those, namely, which had swallowed the said Gysticercus*). A 
very small species, found in dogs, Tamia nana, is a production of 
Ec/ii no coccus. Under the freinis Trema the author announces 
two new species, Tania (inUinula' and 'Dcnia me/am/cephala, — the 
fir«t ?uet with in a water-hen i^GaiitmUa cldoropm), the last m a 
mandril. 



The second part of Van Beneden's work treats of the anatomy of 

* Note njout/e RMv I tp. 151-15^7 : L\>xpi^ri€nce paraimatt d^diiTe BOS 
yeux de tout le luoude «jicept^ ^ M. YalesewnHM/' 
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the Trematode and Cestoid worm?. The chief difference between 
the two consists in the presence ol" an intestinal canal m thv tirst, 
and its nbscnce in the last. Eotii orders of worms arc lu rina- 
phrodite, and the organs of propapration are g^reatly devi l*>})cd. 
An internal impregnation of the eggs cannot occur, since there 
is no immediate connexion between the male and female organs*. 
A remarkable peculiarity deserves mention — that the eggs are 
formed by two distinct organs, of which the one secretes the 
germ-vesicles {germigene)^ the other the vitelline cells of the 
egg [vitdloghie) . We may here notice u blight historical inac- 
curacy which our author commits when he asserts (p. 192) that 
O. Schmidt in 1848 first discovered this farmation of the germ* 
vesicle and of the vitelline globuk in distinfit organa in the TW*- 
beUaria rhtMoadm. It had been noticed earlier, as I think, by 
C. XL T. Siebold in Trematodes, and aometed in Ceatoida also, 
before it was obserred in TWMisvi^. The egga of Trematodes 
are sometimes moulded into a definite form in a special organ 
named by our author ootype. 

That system of canals divided into branches and connected 
with a eontractile bhidder at the posterior extremity of the body, 
which was at one time regarded as a vascular system, at another 
as a respiratory system, is conceived by Y. Beneden to be for 
the secretion of urine (urea?). 

In those Trematodes which exhibit alternating stages of ge* 
nerationi the embryo, on leaving the egg, is surrounded by a 
covering of cilia. In the Cestoids, Van Beneden hns never ob- 
served anything like this. Here, on the contrary, hooks arc 
ob8er\Td, six in number, whieii iiave iiotliing in common with 
those hooks which afterwards form a circle round the head in 
the tape-worms ; they occur also in species of Tcenia in which 
this circle of hooks wanting {T<mu£ intnnts). In the embryos 
of Liquid and Bothrwctpiuilan these hooks are absent; and also 
in Ttii iiihijiichus Van Beneden has sought for them in vain. 
These hooks work like digging or boring instruments, of which 
the embryo avails itself to perforate the walls and pass into the 
ca\ity of the body in which it is about to aliix itself as a para- 
site. Van Beneden gives a very perspicuous account of the 
action of these organs. Two of them are placed in the 
middle, and push or glide forwards and baekwards, working 
like the snout of the mole aa it digs in the ground; the two 
pairs of lateral hooka more outwarda and inwards to makea way 
through the tissues, as the fore feet of the mole push the loosened 
earth aside. The vesicle of the Cydiemi is nothing dse than 
the body of the embryo of the CestoidB* Stein waa the first to 

* Cootnuy to the aHertion of C. Th. v. Siebold. 
t See MiiWs Mm, 1836, pp. 2S5, m 
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mnaance that the books of the embryo aie still to be foand in 
the sac of these cystie worms. All Cestoids have sach a yesicle 
at first; bat in some species it eontinnes very small, whilst in 
others it is more and more developed, and attains a remarkable 
sise. In the Tamm it fblls off wnen the tape-worm hss fonnd 
its final resting-place; bat in Tetrarkyndiius it persists. The 
vesicular or cystic worms are by no means morbid and accidental 
modifications of tape-worms ; the tape-worm which is developed 
in a carnivorous ammal mast first have lived as a vesicular worm 
in another herbivorous animal. The vesicnlar worm is the pro- 
icolex, the head of the tape-worm the seokx; and by genital 
propagation and growth the so-named joints are formed, which 
represent the highest and perfect form of the species. 

The third part ot the work contains iuveKtigatiuns rt spcc ting 
certain Nematoids, as Mermis nigrescens and EchinorhyncJnis 
acus. With the exception of Filaria Mnstelarum, Rud., from the 
lungs of the pole-cat (pi. 23), and Prosthccosader inJlexuSj 
Diesing; from the wind-pipe of the narwlml, all the Neniutouls 
treated of by V. Bencden ai*e from the cla.sb of fishes [Pntieptus 
yurdwtdes, \ . Ben., Spiropterina corunata, V.Ben,, three species 
of Dncnites, and Cucullamis eleyans), 

Mermis nigresceiiSj a thread-worm, which once, in the begin- 
ning of summer, after a stormy night, appeared suddenly in 
astonishing quantity in the gardens of Loavsin, lives as a para* 
site in the oockchuer. Frebably^ in eonseqaence of the ram, 
the wonns were ei^elled, from these insects. All the individnals ' 
were female. The black ooloar of these thread-worms is to he 
ascribed to the eggs. In the eggs the embryo may be already 
distingnished; and by cantioos pressure the shell was sacoess- 
fnlly barst, and the embryo set at liberty to move freely. Mer^ 
wi» is thos viviparous ; the embryo has already the form of the 
perfect animal. There is no metamorphosis, in the ordinary 
sense, in the Gordiacea or the thread-wcnrms, any more than 
difjmese^ Neither does dig4nk»e sppear to occur in the thorn- 
headed worms. The observations, however, are hitherto far 
Itom nnmerons, and even not qnite complete. 

The fourth part of the work is dedicated to the theory of pro- 
pagation by means of alternating stao-es of generation. Within 
the last few year??, few terms have been more frequently repeated 
in physiology and embryolosry than that of Generatiumweclisel'* 
Since 1842, when the Danish naturalist Steenstrup, then a 
young man, and unknown beyond his own country, published 
his Academical Essay on that subject, a multitude of works, of 
greater or less extent, on the same subject have seen the light. 
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In conversation^ liowe?er, it has oftin seemed to as that the 
term is better known than the essence of the facts and the ge- 
neral views founded on them; otherwise Generatttrntweeliael" 
would not, as I remember once to have read and sometimes to 

have heard, be confounded with metamorphosis. 

Metamorphosis has reference to one and the same individual, 
which leaves the egg under a form different from that of the 
mother, but in different periods of its life apjii oaches more nearly 
to this, and, as a full-grown animal, win illy attains it, as is seen 
in many insects aud in frogs. In change of generation " the 
mother brings forth a young one that is unlike herself, and re- 
mains unlike, but from which a progeny proceeds, which cither 
itselt or in its young ones returns to the original form ot the 
mother. Qnite unknown the facts were not, ou which Stcen- 
strup foimtlcd his speculation; but he has the unmistakcable 
merit of having brought them under a common point of view. 
Already had Chamisso, in Salpa, observed 2i proles gregaria which 
alternates with a proUi solUana'^; observations on the origin of 
Cercaria from '^yellow worms'' had been published by Bojaniu 
and Von Baer ; and the ungular propagation of leaf-lice {Ajmidei} 
without impregnation, in numerous successive generations during 
summer^ had been made known by C. Bonnet in the last oen« 
tury. Between Steenstrup and Van Beneden a contest has 
arisen respectmg this theory, which (much to be regretted) haa 
been conducted not without some acrimony. Van fieneden de- 
sires to substitute the name digMte for Gmim'tttumiWBeksel,93aA 
regards the essence of the phsenonienon to reside, not so much 
in the form of the body in the different stages of generation as 
in the propagation by germs and by eggs — an agamic and a sexual 
propagation. It is not to be denied that Steenstrup did not 
clearly place this in the foreground; but that it was overlooked 
by him, I would not venture to assert. At all events, it must 
be admitted that Van Beneden, though under another name, 
has very clearly developed and placed in a fuller light the phse- 
nomenon to ^hicli Steenstrup drew attention, and also in parti- 
cular has happily ;i|ii)lied it to the Cestoids. In regard to the 
inh^stinal worms, alc^u, he has had much success in illustrating 
its true significance. AVe will here quote a passau;e to exemplify 
the lively style of the Louvain Professor, so wcii adapted to the 
explanation of the pluenomena : — 

* A. de Chamisso, Do Aniniulibus qnibnsdnm o classc Vcrmium. Fasci- 
culus 1. De Salpa. BeiuUui, ISVJ, 4io. i may here uolkc a shglit m- 
sccunejr ib the author of the wwk befove vs. He speaks (p. ^9) of 
Meyen^ obscr^ationg on Salpa^ and n<hU, " Lea hiphores {Salpa) farent 
(1c nonvcnti Studios pen de temps npr^ par Chnmifso." ' ^fcrfn I oTi^torvn- 
tious were, ou the coutraiy, made iourteen ox fifteen years later thaa those 
of Cbamisao 



- " Sur des ffa*tft»py4 ou des millions d'oBois que chaqno individu 
pond k Fepoque de sa maturite, il n'y a que hien pea qui aiTi- 
Tent h leur destination ; et paimi les embryons qui ^cbaent, la 
grande majority p^rit an milieu de mille dangers qui les assail^ 
knt k cettc epoque de la vie. Four vivre^ il faut que le jeune 
animal trouvc son gite et s'installc dans sa cabane ; c*cst uno 
citadellc vivante dont chaque parasite doit faire le siege; si Fas- 
siegeaiit a rciissi dans I'assaut, chaque embryon engcndre k lui 
soul uuc armce, ct touto la plaee est cnvahie. C'est le clicval de 
Troie qui cache sea soldats dans son flanc. Ainsi le j)remier 
embryon qui parvient k sa destination met au jour une et cjuelque- 
fois plusieurs generations, ct ces generations, nees dans la place, 
ne devant plus iuire Ic siege, aont completcmcnt depourv ues dea 
organes propres k la locomotion et I'assaut ; ne devant j)lu8 
changer de milieu, dies n'eprouvent pas d'uutrcs besoiud que 
ceux dc la nutrition et de la perpetuation. 

''Cc u'cst pa3 tout, il y a suuveut un second siege h, faire; 
car ce n'est pas toujours dans cctte premiere place que Fe»p^ 
pieud ses attribute aezueli. A oet emi one nouYelle g^ntetioii 
agame aurgit de la pr^^dente ct porte des organes de locomotion 
comma la grand'-mte; si eette nouvelle g&^ation s'introduit 
Ik son tour dans la seoonde place, chaque individu se d^barrasae 
de 868 appareils de siege et se loge de maniere k pouToir attendie 
paticmment la fin de sa mission* 

"Une fois case dans sa nouvelle demeurc, son r61e change 
cntitement ; ce soldat si actif et si plein de vie s'endort au fond 
de son Icystej et ne se reveille que quand sa prison vivante^ c'est- 
^dire I'ndte qui Fa heberg^, est devore par un autre animaL 
Ici son patron disparait sous Paction dissolvante du sue gastrique; 
sa loge meme se dissout dans Festomac, mais sans action ais- 
solvante sur I'organisme vivant, le sue de Festomac, et peut-etre 
la chaleur du nouveau milieu, le tire dc son etat d'engourdi^sp- 
mcnt, et il commence uuc nouvelle vie. De Festomac il se rend 
dans Fintcstin ct de-ltl il pent envahir les canaux biliaires, le 
foic, le poumon, et tons les organes, en un mot, qui dependent 
de Fappareil digestif. Une iuis introdnlt dans son aj)partement 
dclinitit, le parasite s'accroit avec raj)idite, grandit souvent con- 
si derablement au bont de quelques heures, Fappareil sexuel se 
iiiuiitre avec tons scs attributs, ct des millicrs d'oeufs vont se 
scDier sur lu route de nouveaux patrons." (pp. 303, 30i.) 

This is the history of the Di^Ioihl^ : — From the egg proceeds 
an embryo cov(u*cd w ith vibratilc cilia ; this embi'yo or this larva 
endeavours to fix itself within some freshwater moUusk; in this 
mollusk the lai'va brings foilh a sporocyst^-% form which pro<> 
pcrly is a sac with germs. These germs oeeome cercaruB, wnidi 
avim 6eely about^ and often strive to penetrate into some ape^ 



352 Prof. P. J. VanBeneden on the Iniesiiml H orms. 

des of fish ; wlieii once this is effeeted^ the^ lose tbeir tail and 
6over themsdvea with a cyst. The fish which affords them an 
abod^ when swallowed by some carnivorons animal, is dissolved 
in its stomach ; and the Cercaria, which was concealed in its 
cyst, awakes as a Distoma in the stomach op intestine of its new 
host. It is only in this last abode that the Distoma attains its 
fully-de?eloped sexual organs. Thus the Cer carta undergoes a 
metamorphosis, like an insect; but the Cercaria itself was pro- 
duced from a Distoma, not by metamorphosis or change of form, 
but by Generationsweehsel or change of generation. 

The fifth part of the work is dedicated to the consideration of 
the transmissions or migrations of intestinal worms. Our plan 
docs not permit us to dwell long on it. The intrrr^tlnir facta 
relutini: to T(vj}i(v are now generally known through the obser- 
vations oi Kiichenmcistcr, V. Siebokl, Leuckart, and others. 
It cannot be denied that onr author, by his annoinu rment that 
the Tetrariujnchi of osseous fishes pass into Rhynciwbo thrius in 
the stomacli of cartilaginous fishes {Playwslumes), i. e, the Kays 
and Sharks, has a claim to the discovery of the regular trans- 
phuuing of worms ; it was shortly afterwards succeeded by the 
remarkable discoveries respecting the T(tni<e, 

The sixth and last part of the work before us contains con- 
siderations respecting the systematic arrangement of worms. It 
is well known that Van Beneden is not Ssposed to unite the 
ringed worms {AimuUUd^ with the Condylopoda, as Cuvier did, 
hy including in his type of articulate animals both these divi<- 
nons of the animal kingdom. He comes to the conclusion that 
the animals whidi Linnseus named worms ought again to be 
conjoined. This division of the animal kingdom would then 
contain the Mollusks and Radiates of Gnvier besides the Anna- 
lata. These animals, named by Van Beneden aUocotylh, form, 
according to him, six classes — Mollusks, Worms, Echinodermsj, 
Polyps (with which he unites the Acalephs), Foraminifera, and 
Infu5;ona. The intestinal worms, no longer regarded as a di- 
stinct class, are by him united with the so-named ringed worms 
and Tiirhcllari(E. He divides this class of worms into four groups 
■ — Amwiides, Nnnnto'ldes, PhyUides, and Teretularides. To the 
Ncmaiuides belong, amongst tlie previously so-named Enioma, 
the Nernato'idea and Acantlwcephafa ; to the PhylUdes the Tre^ 
maioda and Cestoidea, which here are placed in the neighbour- 
hood of the Leeches. 

The beautiful figures which arc annexed to tliis work have all 
b^n delineated by the author himself; they loiin not only an 
ornament, but an essential part of it. In the last plate an ideal 
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figure of the organization of a Cestoid is given^ which corresponds 
with plate B in the treatise publialied by the Academy of Bras* 
tela in 1850; aod by the side of it a similar ideal figure <^ 
Trematode is now added. The work desenres to be perused and 
atadied, and mnat always be cecorded with honoor amongst the 
loological and anatomical litentue of our age. 

rnut notioe, by the Leydea Ftefenor of Zoolo&y, ii tmntlstaH ftom flii 
< Netekadsch l^diehiift mr Geneedamde/ 1869.] 



pkyUB* By JosBVA ALDiBy bq. 

[With three Plates.] 

Polypary about an inch high^ irregularly branched. Stem 
eompoond^ giving off branches, whidi are also compound for a 

Crt of their length, becoming single as they rise upward^ and 
ving two joints above the insertion of each Dranehlet or pinna; 
pinn» alternate, fireonently short, termmating in a single cell, 
bat in fall-grown ana Inxoiiant spedmens extending to a greater 
length, and bearing three or four rather distant, moderately 
sised, cup-formed cells on the upper side. There are two, or 
occasionally three, joints at the origin of each pinna, as well as 
between the ceUs, and a small tubule above and another below 
each cell. Sometimes there is a tubule on the stem above the 
origin of the pinna. The polypes arc rather lafge in proportion 
to the cell, rising a little out of it, and having fiom fouxteen to 
righteen muricated tentacles. The ovicapsules are large, ovate, 
with a broad truncated top, and arc strongly ribbed or wrinkled 
transversely ; they ace set cm the stem singly or in clusters by a 
very short pedicle. 

I found two specimens of this very distinct and beautiful little 
Phimularia on stones near low-water mark, at Cullercoats, North- 
umberland, in the summer of 1857, and again met with it at 
the same place in the following year. Mr. Albany Hancock has 
also obtained it at Roker, on the "Durham coast. In its young 
state, or when partially denuded of its cells, it has very much the 
appearance of a Haf> cium, which creinis it resembles in its mode 
of growth. The ovicapsule?' nre f^imilar to those Campanularia 
JohnsUmi — the only in^taucc withm my knowledge of this form 
of capsule benig ibuud m a Flumularia. Pressed between plates 
of glass^ the capsules showed the ova in a very early stage. I 
unfurtuiiaiely did not succeed in keeping the specimens alive so 
as to observe their further development. 

Aim. ^ Mag* N. Hut. Ser. 3. Vol iii. 2a 
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Soi/Bunsn inifVfifMi* Fl* XIII* 

Polypary betweer! 3 and 4 inehcB high, irregularly branched 
and rather flaccid. Stem compouoded of several tubea, and 
fixed at the base by numerous fibres ; tbe larger branches com- 
pound and generally dividing dicliutomously, bearmg alter- 
nate branchlets or pinnse ; jointed, and more or less ringed or 
transversely wrinkled above each joint. The cells arise singly 
or iin pairs below tbe ioints, and are also jointed and ringed mt 
the base^ above which a short tubular portion bears tbe oeU, 
wluch n motoately deep and muck expanded and everted at 
ilia margin. Capaiidat ovate, IhnnuI bdoar and obtnaely pointed 
idiore, mthottt anytalnilar aperture; they aie of a purplish* 
brown eoloDTy and set mulaterally on the stem by a short pedide 
of abont two rings. 

This Halecitm has occurred to me occasionally from deep 
water on the Northumberland ooast ; but I have never bad an 
cip|H)rtiuutj of seemg it alive* Its distinctness from tbe other 
mtiab wfmn, however, eannot be donbted. It difiers from 
ff, Uitmim in its more Isz snd irreguhir mode of growth, as 
wcO as in coloor, wbieh has somewhat of a purplish nue when 
iiresh. The brsnebes, too, are more ringed and wrinkled, and 
tiie euipteikB more regularly and broadly ovate, than in that ape* 
cies*. But the best distinction is found in the form of the cell, 
which is deeper than in any of the other species, and baa a le- 
niarkably expanded lip, which usuallv turns over at the margin. 
I may here remark that what Dr. J^mnston calls the cell in this 
genus consists of two portions, the upper and shallower of which 
constitute the true cell, and contains the polype. The cells in 
this species, as in others of the genus, arc often seen to rise one 
within the other, occasioned ]i rob ably by the polype being re- 
newed at inter \ and each ireah polype forming a new cell 
within the old one. 

I have met with what appears to be the younp: of this species, 
parasitical on lubularia inaivisa and Sertularia abietiiia. In this 
state it is remarkably delicate and beautiful, and niip^ht be taken 
for a distinct spcciew. The stems rise from a crcc|)int; fibres, and 
are very strongly and profusely ringed; they give otf branches 
fruDi tlic base of each cell, and sometimes two from one cell. 

A specimen of the adult i'urm, witliout capsules, has been sent 
me by Mr. Macdonald of Elgin, obtained in the Moray Frith ; 
and Mr. Barlee has also met with it lately in Shetland. 

* It has been pointed out by Mr. Hincka, that the male and female eiB» 

»ulc8 are of different forms in H. hnfrrinum. Should this be the case m 
othtii members of tlic ^entUy thow of U* kUfrotum now desciibsd 
belong to tbe former mx. 
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Hakcim nmnm. Fl. XIV. 

Polypary creepinp: over tlie j^urface of Bargasmm haccifcnm 
and forming aii irrcf^ular network of fibres, throwing up short 
stunted stems at each bifuicatioa or intersection. The stems 
consist of little more than the tubular portion or pedicles of 
the oells^ which arise above «Mii other in a eigsae order, each 
springinR alternatdy from the side of tiie last. The oeUs are 
broad and ahaUov, and scarcely at all expanded at the fim. The 
portion of the stem beneatii eaoi cell is nearly of the same width 
as tiie latter, ahort, a littk wrinkled at the base, and having a 
amgle joint near its junction with the cell below, Fieqiiently 
there ia only a single cell at each joint of the creeping nm^ or 
• anooeasion of eeUa dereloped one within the other. The dri* 
eapsnles are very large^ and generally set in clusters of two or 
three together on the stem or the sides of the cells ; thry are 
imgillarly ovate, bulging out more on one side than the others 
and terminated by an oblique aperture with two lips ; they are 
fixed by short pedicles of two or three rings. Height of stem 
seldom above f^th of an inch. 

This carious little paraute (tf the Gu]f*weed is worthy of no* 
tiee from its showing an interesting variation in sise and fonn 
in a genus of which so few species are yet known, and thoae 
nearly all inhabiting the British shores. 

It appears to have hitherto escaped observationp unless it is 
the "Campamdaria V* verv imperfectly figured (but not described) 
in Dana's 'Zoophytes of ^e United States' Eq^loring Eipedi* 
tion.' p. 690, pi. 61. f. 9. 

Tne specimen £ram which the present descrintion and accom- 
panying figures were taken was found on Gulfoweed collected 
by Mr. William Wriirht in lat. 34'' 48' north and long. 34*^ 25' 
west, and presented to inc by his brother, Mr. Joseph Wright^ 
of the Newcastle Museum. 

EXPLANATION OF THE PLATES. 

mgt, 1 ft 2. P l s msl flrtfl halecioidei, natund siss and magnified. 

^ Fig. 3. A portion more highly nagaittsd. 

¥%g* 4. Ovirft]»wle9. * 
Fig* 5. A portion oi the compound stem. 

Mff. I. Halecium labrosum, natural aize. 
ffg. 2. A portioii magnified t a, capsules. 
1^. 3. ▲ portion of a varied msgmfled. 

28» 
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platb xnr. 

ttg. 1. Halecium nanum, natural size. 

F^f* 2. A portion mtgnifted, ■bowing its node of creeping over llie 9ar<» 

gassum. 

Figs, 3 & 4. The sterna, with oella and ovicajpsuleq, more highly magnified. 



XZXVlL--Notices of British Fungi, By the llev. M. J. Bbrkb- 
LEY, M.A«^ F.L.S., and C. £. Bboome^ Esq. 

[Gontiniied from vol. xm. Stad Series, p« 469.] 
[With three Plates.] 

785. Agaricus (Lepiota) gltodermus, Fr. Hynu noniycetes, p. 31 , 
Amongst sticks, &c. Wothorpe Grove, Staiuibrd, Aug. 1857^ 
M.J.B. 

A very beautiful species, of which wc have a figure copied 
from the coileetion of di*avvings of llyriieuoinycctes now depo- 
sited by Fries in the Swedish Museum at Stockholm. 

786. A. (Tricboloma) bufonius, Fr. Ep. p, 40 (Bull. t. 5 15. 
f. 2). Coed Coch, Denbighshire^ Nov. 1858, Mrs. Wynne. 

This interesting addition to our flora was made by Mrs, 
Wynne, of Coed Coch, who has been induced to stady the 
Agarics in eonseqneaee of the heaaty and profusion in which 
they are produced in her neighbourhood. 

787. A. (Tricholoma) cinera$eeM, Bull. t. f. In 
woods. Mossburaford (Jedburgh)^ Aug. 1857, A. Jerdon, Esq, 

Cmpitose; pileos 2-3 inehes aeross, eonvex, of a dirty pale 
ochre^ sligb% streaked with watery lines, firm but not brittle^ 
dothed with very obscure matted down ; flesh thin, white. Stem 
curved, slightly streaked, tinged like the pileus, paler above and 
slightly pulverulent, solid, stringy. Gills moderately distant, 
at first attenuated behind, at length rounded and easily sepa- 
rating, as in Paxillus involutus, white or very slightly ochraceous, 
stained like the pileus when old and bruised, very slightly ana> 
stomosiTiir behind. Spores certainly not cinereous. Smell rather 
disagreeable, pungent ; the stem, however, when broken, smells 
like new meal. 

788. A. (Mycena) peUiculosus, Fr, £p. p. 116. Mossbum-^ 
ford, Oct. 25, 1858, A. Jerdon, Esq. 

Remarkable amongst its allies for the viscid separable cuticle. 

789. A. (Entoloma) Placenta, Batsch, f. 18; Fr. Ep. p. 144. 
On the ground in pastures. Swanage, Dorsetshire, Oct. 1857. 
C. E.li. 

790. A, (Entoloma) elodes, Fr. Ep. p. 144. On heathy pas- 
tures. Denbighshire, M. J. B. 

Pileos and stems livid. Smell like that of fresh meal. 
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791« A, (Leptouia) euckrous, Pr. £p. p. 153 ; b. caspitostts, 



792. A. (Hebeloma) lucifugus, Fr. El. p. 17 7. On the groimd 
in woods. Wothorpe, Norths., Sept. 1857, M. J. li. 

ammula) Jlavidus, SchccflP. t. 35; Fr. Ep. 187. Abnii- 
daiit on lime stumps. Colkyweston. Norths.. Oct. 25. 1858* 
M. J. B. 

793. A, (Psalliota) atboci/am us, Fr. Ep. p. 219; Pcrs. Myc. 
Eur. t. 29. f. 2, 3. On dung in grassy pastuies. Swanage^ 
Oct. 1857, C. E. B. Apethorpe, Nov. 1858, M. J. B. 

Resembling A, <erugino8U8^ but more delicate and softer. 
Both species sometimes occur together. There is little or no 
difference in the spores. 

7U1. A. (Hypholouin) dispersus, Fr. Ep, p. 22^ On tlie 
ground. Mossbunilord, A. Jeitiuu, Esq. 

*795. A. (Psilocybe) cemuus, Mull. Fl. Dan. t. 1008 (not 
1006). Aboat the roots of an ash-tree. Apethorpe^ Dec. 1858^ 
M.J.B. 

Thid spedea dflaeribed under tMs name in the 'English Flora' 
baa a red, and therefore is not a PiUoeybe, 

796. A. (Faiueolna) PJMauuwn, Fr. Ep. p. 235. On horse- 
dtmg in a atabb ; abundant. Apethorpe, Norths.^ Sept. 6^ 1868, 
JA. J* B. 

797. Cortinarhu (Hygrocybe) aeuim, Vt^ Ep. p. 814. In 
£r woods. Mosaburnfordf A. Jerdon, Eaq. 

Mr. Jerdon'a specimcna are csspitoee. The apedea has the 
habit of Galera, 

798. Ilygrophorxu obrusseut, Fr. £p. p. 331. Moaabumford^ 
Oct. 2, 1858, A. Jerdon, Esq. 

Remarkable for its bright gold-edonred pileoa and adnate 
ventricose gills. 

^Lactarius pyrogalns, Fr. Ep. p. 339. Abundant at Coed 
Coch, 1858, Mrs. ^^ vimc. 

799. X. mt^i«hi»u«, Fr.Ep. p.345. In woods. Coed Gochj 
Mrs. Wynne, 

^Rmsula nigricans, Fr. Ep. p. 350. 

This is A. adusius, Eng. Fl., which is known by its coarse 
habit, and i om parts of the plant becoming red wlien bruised. 

800. Ji, (idusta, Fr. Ep. p. 350. On the ground in woods. 
Coed Coch, M. J. B. 

Well distinguished by ita comparatively thin crowded gills, 
and other points. 

801. CanthareUiu umbanatus, Pr. Ep. p. 385. Moaabnmfbrd^ 
Oct 2, 1858, A. Jerdon, Esq. 

Poaaibly not nncommon ; bnt .the general appearance ia ao 
Vk» that of aome Agaric, thai it may be eaaily omboked. 



Pers. Syn. p. 343. On alder. 
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8011* MarwmM tVyrmei, n. s* Inodonis ; pilao OBrnoM em- 
mo-planoombonaAolikdno-foBcOi stipitofiatoloao viboonookni 
foffbiaeeo, lameUis enMis distantibiu adnois ksdooloribiu. 

Amongflt twigSy &e. Coed Coch, Denbighshifey Mrs. Wynne. 

Gregarious Of ctespitose. PileuB 1-1^ inch across, variondy 
tinged with brown and lilac, not rapidly changiDg colour, Qm- 
bonate, slightly fleshy. Stem 2 inches high, line thick, 
rather paler thiui the pileus, fiBtulose, haiStuiKm, epxingmg 
from a white mycelium, but by no means strigose or tawny bI 
the base. Gills distant, thick, moderately broadj adneaed, beta* 
tifiilly tinged with lilac j interstices even. 

One of the most beantifiil of Fungn^ and appare-ntly qnita 
distmct from M, fusco-purpureus, of wLich Fries thinks it may 
be a form destitute of strig^e. Tl^n jnK as does not, however, 
ra])idlY chanerc colour, as m that species; the stem is not of a 
\»lackiBh purple, neither is it smooth, and the lilac tint is very 
striking. 

803. M, spodokucus, 9, Conchiformis, resupmatus, mar- 
gine liberato, supra cinereus, subfurfuraceus ; stipite prorsua 
nuUo ; hjTnenio albo, lamellis paucis ; interstitiis kevibus. 

Oa dead ehu twigs. BatheastoD, Jan. 1859, C. E. B. 

About 2 lines across, resupinate, altogether stemless, conchi- 
form, margin free, arched; above cinereous, pulverolent, or 
slightly forf^uraeeoiu. HymeQimn white, very even. GiUa faw^ 
narrow, entire^ so Bhort aa to leave a naked spaee at tbe baae. 

A moat elegant little species, and very dia^ct. 

804. Boletus badka, Fr. Ep. p. 411. 

Near Bmningbam, Mr. Matthewa, Oet. 81, 1867. 

dO&*PQ^fpmw(iiem^^ Aboat 
Iba roota of fir-treea. Dorwtahire, C. £. B. 

It occurs with a central stem, and alao imbiicaled, and varies 
in the thickness of the tomentose coat. Sometimes it resembles 
closely P. Herbert of Boatkovius, to which apecies we referred 
ity till a large apeeimen waa ftnind with a central stem. The 
imbricated specimens are precisely what we have tem 
under the name of Pol. Schweinitzii var. dimidiatus. 

806. P, (Anoderniei) ehioneuSf Fr. Ep. p. 453. On dead 
wood. Mos^buniford, A. Jetdon, Esq.; Bathford (on fir), 
C.E. B., Dec. 1858. 

The specimens are named on the authority of Fries. 

80 r. p. (Inoderuiei) WynneiyW.^, Confluenti-multiplex, pileo 
postice aiirmto eifuso reflexo tenui alutaceo lineato-eeiiceo, poria 
parvis anLrulatis albis. 

RuMiiiiiij: over twigs, grass, &c. Coed Gooh, Denbighshire > 
New Brighton, Cheshire, M.J. B. 

Thin, incrusting vanous substances, witii the margin mora or 



1m broadly reflaoted^ taii-ool<mredj mnomM, and mariMd with 

raised lines ; pores A inch across, angularj whito, ioqiiuing ft 

alight tint like that oi the pileas in dry in 2:. 

This species has somewhat the habit of P. amorphuSy but if=i 
not of so fle5?hv a texture. Sppcimcns have been snbmittnd to 
Fries, who says that lir is unacquaintccl with the speciea^ aud I 
have thcrrtVire no lit sitatiou m proitosmg it as new. 

808. Htjdmtm ffelattnosum, Scop. fr. £p. p« 512. Oa dead 
wood. Weybridge, F. C'm roy^ Esq. 

809. Thelephora unthochroa, Fr. Ep. p. 544^ var, versicolor* 
On dead sycamore. Wothorpe, M. J. B. 

The full-grown plant is just like authentic specimens frorri 
Fries ; the youni; plant^ however, nut at all brick-coloured, but 
variously tinted vvitli fugitive shades of lilac and brown. It must 
therefore be considered, for the present, as a remarkable variety. 

810. TrmeUa Jrmdosa, Boll. t. 499. f. T ; Fr. £p. p. 588. 
At the haae of a living oak-tne. Wothorpe, M. J. B« 

FerhqM the finest of our DremeUa, audi when freih^ of 1^ 
peealiw pab pinkiflh yellow. 

'^Sr. wdecoTotMf Soiiiinermdt. On oik* Moeebiifiifovdy A* 
JerdoDy Eaq. 

ExSXa saccharina,'9t.'Eip.p.Wi* On SdOtdi fir. Mobs- 
bumford, A. Jerdoo, Esq. 

*Hydnangium carotctcolury B.^B. Ano. of Nat, Hist. vol. xiiL 
p. 351. Ballard's Down, Swanage, Nov. 7, 1857, C. E. B. 

812. Phoma eriophorum, n» FeritheciiB ^bosis librnj 
primnm palMdis, demum mgreseentihna, deoraum tonteuloeit 

e mycelio similari oriundis. 

On Spanish chestnuts, C. E. B. 

Prritbccia at first white, globose, clothed more or less with 
white or yellowish eijttoiiy down, like tliat of tlie mycelium from 
winch they spring; at length dark; but when seen by trans^ 
mittcd light, reddish. Sporea very abuadaat^ white^ a%hti^ 
curved, *0O(),25 inch long. 

A very distinct species. 

813. P. devastaii-ia:, n. s. Peritheciia minutissimis puncU* 
formibus ni^ris globosis, sporis oblongis 2-3-nucleati8, 

On Lobeliaa. Shiubiaiids, Suffolk, Aug. 1856. 

This minute species, all bat invisible to the naked eye, was 
most destmctive in the gardens of Sir W. Middletoo in 1890. 
The penlbeeia are globose^ and periorsted with a mioiite lownd 
apertme; the spores oblong, hyaline, containing from two tfft 

three nuclei, and -0004 -'00033 inch long. 

814. Excipula fusispora, n. s. Minuta, aterrima, satis rigidii 
mtita ; sporis fusiformibus mnltiseptatis, artmlia m»diii oh- 

iemioflbiM* 
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: On the under side of the bark of CkmaHi VUa&a. Batheuton, 

Jan. 1859, 

Forming very mmiite bkck speeks; perithecia clothed with 
dieneej slightly wavcd^ continuous setae; sporea curved, fusiform, 
*002 inch long, multiseptate, the two extreme articulations hya^ 
line, the otheia rather darker, and geaeraUy containing a gi^ 
bose nucleus. 

• PiiATB IX. ilg. L Spores on their filifinm sporaphores mignified. 

815. SkHfrodemkm uniseptatum, n. a, Sporia obovatia uni- 
ieptatia, breviter pedicellatia caespitoaia, articulo inferiore bre- 
viore. ♦ 

On CkmaiU VUalba. Batheaston, Jan. 1859, C.E.B. 

Forming minute dark specks consisting of obovate, unisqttate, 
shortly pedicellate spores, *0005 inch long, the lower articulation 
of winch is much the ahorter, and narrow. As seen by trans- 
mitted light, they have a slight vinous tinge. 

Plate IX. fig. 2. a. Plant tU^dy magmfied j b, qKuei on tiieir iporo- 
^ores higUy msgoified. 

816. BaMdhm Hehelke, B. & B.; Dufymaria HeheUm, 
Cord. Ease. 6. fi^. 24 

0 !i tlie hymemum of Peziza iettaeea* Batheaston, Dec. 1858, 
C. E. B. 

. Spores at length 5-7-8eptate, •0026 inch long. 

Corda's figure gives an excellent representation of our plant 
in an early stage of growth; but at length it acquirea several 
aepta, and cannot be distinguished from Bacirtdhan* 

Pi«ATB IX. fig. d. Spores highly »»iy»^fifi!. 

817. StachybotryB aira. Cord. Fkse. 1* p. 21, fig. 278. On 
millboard. Batheaston, C. £. B. 

This is very like S^iforocyhe bhuktta. Berk., which evidently 
belongs to the same genus ; but the spores are not in any akage 
echinulate, nor are they ao broad. 

UAPLOQBAPaiUM, U. g. 

Tlocei atri non fitficicalato^stipati, artieulati; spor» concate- 
nate, hyalinae. 

Distinguished from GrapMum by its stem consisting of a 
smgle tlffead, and from PenktUwm by this being carbonised. 

818. H, delicaium,n.B. Capitulisparvis, subolivaceis; sporia 

oblongij?. 

On dead stumps with Monotospora sp/uerocephala» Bath* 
easton, C. E. B. 

' Mixed with the black itfom?/o^orri, it furniii u s\il)olivaccoud 
itfttum ; flocei black, mostly simple, but occasionally slightly 



divided; heads smalli composed of subdichotomous threads oon- 
sistmg of oblong sahlinear spores about 0 0002 iuch long. 

Graphium tentUssimvm, Corda, and Periconia chlorocephala^ 
Fries, belong evidently to the same genus. It is to be observed 
that in H. delicatvm the llocci, when squeezed, often split longi- 
tuduially^ though they are not in the slightest degree com- 
pound. 

. Plate IX. fig. 4. Plant magnified. 

819. Monotospora spharocephaluj n. s. Stratum effusum 
nigiiriinum ; floccis simplicibus, sporis globosis laevibus. 

On a dead stump. Bathi^a^ton, Dec. 1858. 

Forming a dense black stratum ; llocci blacky muderately 
thick, with two or three sc))ta; spores globose, t<»rminal, even, 
•001 iuch ill diameter, sometimes stated on a swollen base. 

This is very neai* Monotospora megalospora, E, & B., but the 
spores are globose^ not obovate, and smaller. 

Plats IX. fig. 5. Plant magnified. 

820. Dendryphium comosum, Wallr. Fl. Crypt, vol. ii. p. 300; 

Cord. 1. p. 21, fig. 279. 

On dead nettle stems. Batheaston, Bccciulx i 1858, C. E. B. 
The base of the iiocci is souictimeti ijlieatlied, as m the geuus 
Sporochisma. 

821. C^t urn <egiitiM)c«m, Berk. & Br. ; ToruU ttgrnvoca^Qor^ 
2. tab. 9. f* 87. On Pofypomt SekwemUgU* Dorsetshire^ 

Ber* J. H. Austen. . 

• Our plant leems to be preciaely that of Corda, wbidi waa 
developed on tbe spores of Seleno^poHum H^gpoeatfmiig of wbieb 
be was observing the germination. 

821*. PsiMa nkea, Fr« Syst vol. iii. p. 450. 
On the bark of a beech-tree. Brington, Huntingdonshire^ 
P. Fomie, Esq. 

• Remarkable for its curled flocci, which sometimes resemble 

unrolled spiral vessels. 

822. Artkrobotnfum airvm, n. s. Stipite brevi; spoiis magnia 
apicibus hyalinis ; articulis inaequalibus. 

On dead nettle stems. Batheaston, Dec. 1858, C. E. B. 

Minute. Stem short, composed of simple articulated threads, 
which arc swollen n!)ove, and terminate in subelliptic, very ob- 
tuse, uneqnnlly-artiL'iilatcd spores, which are dark in the centre 
and hyahiie at the extremities, 'b01~'0015 iuch long, exclusive 
of the swollen base. 

This very beautiful plant is evidently congeneric with A. siil^ 

boideum, Cesati, iigured, but not described, in ' lledwigia/ and is 

readily distinguished by the much larger spores. 

Plate iX. fig. 6. a. Plant msguified ; 6. spores and threads more 
highly magnified. 
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828. .Sfferila eofMh, Pen. 8yn. p. 684. 
On willows in damp marshy groand. King's Cliffe, M. J. B« 
We have little doubt thht ^•perputUia, J)em*,i» merely this 
species. As no complete analysis has been given, we subjoin a 
figure. There is certainly no pcridium, and the ipenus is typi- 
cally a compact Otdium, Dr. Greville figures the spores of 
Candida as globose ; but^ beautiful as the figures of the Scottish 
Ciyptogamic Flora arc^ the more minute details are often in- 

eorreet. Spores *0006-'0005 inch long. 

Plati IX. jig. 7. A portbii of the plant, 

824. Pilacre Petersii, iierk. & Curt. Stipite breriore can- 

dido; capitulo macrno, floccis subrectis. 

On honibcaui. llainault Forest, C. E, 11. 

Stem 2 lines high, white ; head 1-2 Unos or more across ; 
threads anastomosing, far less ilexuous than in P. faginea* 

Spores siiufT-coloured, about '0002 inch across. When fresh^ 
it hai. a suieli like that of some Ihjpericum. 

This specicB was ongiiiaily fuimd in Alabama by Mr. T. !!• 
Peters, and is No. 3811 of Mr. Uurtis^s Collection. 1l differs 
essentially in its white stem and iai-gc head. The threads per- 
haps vary in character. The spores in both are nearly Uw 
same. £i hidnt the species resembles a liUla Ny€M$n 

896. Mtella umimtm, Pers. Comm. p. 64, On aandj gronad. 
Weybridge Heath, Apr. 11, 1855, F, Cnrrey, Esq. 

826. Pent ft hdetcent, Hedw. Muse. Frond* u. t. 9. fis. 8. 
On dead stidoi amongst moss. Moasbomfovd, A* Jerdon, Ss^ 

*P. Utiaceoj Moug. Fr. El. ii. p. 11. On the cotton luung 
of a dress exposed to decay. Batheaaton, Dee. 1858. 

Asei broad ; sporidia biaeriate, *008 indi long; dUptki, al first 
smooth, then minutely echinulate. 

827. Cordyceps alutacea, Fr. 8anim« p. 881. On gone roots. 
Swanage, Not. 1857, C. £. B. 

A very shigQlar form. 

828. C. purpurea, Fr. Byst ti. ii. 895. On eigoied whsil* 

Kinjr's Cliffe, M. J. B. 

H28'^. C. microeephffh, Tul* On Ci^oted Bceds of the com- 
mon rc'f.d, F. CiuTt'y, iilsq, 

C, Hookeri, K.i., is probabl}'^ referable to tliis s])ecie8. 

829. Jfypocrea Vitalb^, n. s. Mmuta fusca convexa snb- 
lobata, perithecus ovatis ; ascis cyliTidrico-clavatis ; eporidus bi- 
seriatis triseptatia torulosis iuaifur mibua utrinque appeudieulatis 
hyalmis. 

On Clemahs Vitalha. Batheaston, C. E. B. 
Foniiiug Luiuuic groups of bvowii, con\ c\, sometimes shghtly 
lobed or confluent stromata; pcnthccia ovate; oatiola obaoktcj. 
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Mol oyttndMl eUvate ; sporidk KN>38^*00d5 inch long, *0(NXS5 
wide, fottfonn^ teiaeptate, hyaline, toniliMe, ekmgtled st either 
end mto a dender aetiform ap^dage. 
AUied to fT. rufa, but differmg altogether in ite Ihiifc. 

Platb IX. fig. 8. a. Plant, natnnl ihe when inoiit$ b, tortieal leetioii 
magmfled}C.pottioo of ditto noieh^ d.iaciM«Bdiparldia« 

880. Hypoxylon itteeeahaiafvm, B. & B. ; Spharia wuecentu^ 
riata, Tode, Fung. Meek, fig* 109. On oek. M'u) bi idgc, Sept. 
1856, F. Gnrrey. 

Aflci linear; sporidia bfown, nniaerifttey ohlong, ohtuae, *0009- 
*0006 inch long. 

831 . Diatrype (Lignosae) un/MUa^ Fr. Somni. p. 885, BndloCj 
^Vllts., Feb. 1843, C. E. B. 

What ia iicaally considered as D. wukUata is merely a form 
of D, 9tijfma characterised by its short sausage-shaped sporidia* 
The specimens here referred to that species have the same ex- 
ternal characterij but dififcrent iruit. Asci linear; sporidia uni> 
seriate, snhovate, pointed at one end, at length triseptate, *0004* 
•0007 inch lone*. 

Platb IX. fig. 9. Aid and spoiidia magnified. 

88d« 2>« (UgnosiB) dryepMk, Gurrey in Linn. Trans* ?oL xxii« 
p. 269 (cum ic*)« On diaad oak twiga. 
Aaei linear. Sporidia uniseriate, dark, oblong, narrow* *0004r- 

'0006 inch long, aometinies fainueleate. 

9Um (Lignosae) nudeMia, Currey, /. c, p* 970 (cum ic.). 
On fturae. Wejbridge, F. Currey, Em|. 

Sporidia linear, acuminate, constricted in the centra, 4»nu^ 
deaift, -00a7--0006 inch long. 

884. D. (Lignosre) varfMS, Gumy,'/. c, (cumie.). On d^d 
twigs. Eltham, F. Currey, Bsq. 

Sporidia biscriatc, colourlew, obtuse, constricted in the mid- 
dle, uniaeptate, '0006 inch long, cymbil»rm when seen laterally ; 
varying much in width. 

The position of this species, as Mr. Currey remarks, is doubt- 
ful. The bark, in whieh the peritheoia are immetaed, ia scarce^ 
at all changed. 

835. 7). (LifTiiosii') dcmrfrnm, Chit. /. c, (cum ic*)« 
Sporidia dark, elliptic, -OOOa inch long. 

836. D, (Lignosic) Badhami, Curr. /. c. (cum ic). 
Sporidia narrow, siibelliptic, 3~ l-nucl^te, appendiculatc at 

either end, •0005-0006 mch long. 

887. D. (Lignosa) maqmlu, Curr. L c. On furze. Wey* 
bridge, F. Curitiy, E^^q, 

Spend ui greenish, obtuse, constricted in the middle, uuisep* 
iaUi, UOOG mch lung. 
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This appears to be nearer to Circum$eriptm tbanZ^^moMi hat 
our specimens are in bad condition. 

838. D, (Versatilcs) sordida, B. & B. On oak twigs. Wejf- 
bridgc, Sept. 1856, F. Currey. 

Sporidia oblong, veiy uljtuse, uniscptatc, constricted at the 
septum, '001 inch long, germiuatiug at two lateral points on 
either articulation. 

This is what Mr. Cuircy refers to Sph<pria nngulata in his 
paper m the ' Linn. Trans. but the plant of Tries has oblong 
curved sporidia^ and belongs to the Incusa, Spharia sordida, P., 
Jb now a species of Melofframma, 

839. (Venatiles) mterema, Fr. Smnm. p. 885 ; Spharia 
Memna^ Fers. Blip, MeUi. p. 2. On oak brandies, Bndloe^&e,^ 
C* S« B. & M. J. B. 

Asci davate ; sporidia lanceolate or sabc^bifonD^ *0018 indi 
long ; endochrome qnadnpaitite. 

It is very doubtful whether V* arcitufa, Currey, is more than 
a fonn of this ; it is clmrly not a true Vaka* The fructification 
is wry like that <^ MJogramma Quemmm (Moug. & Nest, 
no. 770). The spedes given by Dennaiites is merdy D, verruct^ 
formis. 

810. D. {V crmtihs) HystriXf Fr. Summ. p. 385 ; Bpharia 
Hysirixy Tode^ f ung. Meek. f. 127. On bark. Comwail, J. 
Ealfs, Esq. 

Sporidia sausage- si i aped, 0 0002 inch long. 

The species, of wlncli the sporidia arc ii<^ured by Mr. Currey, 
was gathered in Italy, and marked by De Notaris^ and is some- 
thing very different. 

841. i). (V^ersatiles) pi/rrhocj/slis, ii. s. Irregularis, disco 
piano 1. concavo, ostiolis nigris punctato ; stromatc palhdo , 
peritheciis rofulis ; aporidtis dliptida nnisaitatis binocleatia. 

On baid twigs. Baiiheaston^ C. B. B., Maidi 1864. 

Jntgokx; due plane or eoneafe, studded with the blaek 
shining ostiola; stroma within paUid; perithecia brown; asei 
elavate; sporidia biseriate^ *001 indi long, elliptic, obtuse or 
slightly pointed^ nmseptatOi slightiiy ocmstrietedf widi two laige 
nuclei. 

The brown perithecia, pallid stvomsy and peenUar fimit are 
the cbsiaeteristics of this spedes* 

Plats IX. Hg. 10. Aid and sporidia magdfied. 

842. 7). (Concresccntes) incarccrata, n. s. Cortici iniinersii, 
epidermidem discutiens; peritheciis globosis, ostiolis conicis 
eloiiE-atis ; ascis olavatis; sporidiis biscnatis obl<Migis Utrin^ue 
acutis medio eon^^tnctis uuiseptatis 4-nucleatis. 

On rose stems. Twycrossii Bev. A* Bioxanu 
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Tmmened in the brown inner bark, caatiii;^ oiF the cuticle; 
perithecia globose; ostiola conical, elongated; asci clavate; 
sporidia '0005 inch long, biseriate, obloDg, pointed at either 
cxtKmity, constricted in the eentre, nnieeptate, quadrinndeate. 

Fruit exactly like that lepreaented by Cunej under ;6f. eniero* 

848. 2). (Concreacentes) $t^a, Cm* in Zinn. Trans. roL zxti, 
p. 274. On dm. V. Carrey, Esq. 

Allied more nearly to D. elevata than to D. stelMata. Spo- 
ridia saosage-ahaped, '0007- 0009 inch long. Mr. Carr^ finda 
ihem sometimes readiing *001. 

844. D. (Concrescentea) ekvaia, Berk. kBt, ; Spkaria ekmUq, 
Berk. Decades, no. 71. 

On dene! twigs of Euomjmm. Batheaston, Jan. 1852^ C. E. B. 

Asci clavate; spoiidia numerous, aausage-sliajji'd, 0 0003- 
0*00035 long. Our measurement does not accord with Mr. 
Currey'sj thoncrh our figure of the fruit docs in other respects. 

845. D. (Circumscriptfie) corniculala, B. & B. ; Spfupria cor- 
niculata, Ehr. Cr. Exs. no. 800. On dead branches. Lucknam^ 
Wilts., C. E. B., Maicli 2G, 1850. 

Asci clavate, containing eigiit sausagc-bliaped sporidia, 0004- 
•0005 inch long. 

846. Z). (CtreomseripCie) 0Mc^a^ B. & B. ; Vaba emeia. Cm. 
le. fig. 185 (not 185, as in text). 

On twigs. Blachheath^ F. Carrey, Esq. 

Sporidia dark» obtose, oonstricted in the middle, uniseptatej 
•0007 inch long. 

This is certainly not a true Valsa. In fruit it approaches 8, 
NotaritU, Mont. & Dor., bat not in the ostioku It appears to 
grow on some Robinia, 

847. Valsa (Circnmscriptte) syngenesia, Fr. Summ. p. 411 ; 
Spharia syngenesia, Fr. Oos. ii. t. 7. f. 1 On elder, Elmharst, 
March 1852, C. E. B. ; Clifton, Notts., B. 

Our plant is exactly what is fiprnrc^d by Fries. In Mr. Cur- 
rey's plant the sporidia are cilipLie-aeuuuiinte, with a quadri- 
partite endochrome; in ours they are minute and sausage- 
shaped. " 

848. F. (Circurascriptse) Cratagi, Curr. Tr. Linn. Soc. xxii. 
p. 278. On dead hawthorn twigs. Blackheath^ &c.j F. Currey, 
Esq. 

The figure of the spores, as given by Mr. Currcy, accords witli 
what we have seen in the early stage of growth ; but at length 
they are strongly constricted, oniscptate, with two distinct nu- 
clei in each articalatkm, and *0006 indi long, which accords 
with bis mcasuement. It caonot, then, be any form of Vaha 
tiUbaitanuu 
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(hmm) miptlata, Fr. Sumai. p. 411. On CiftkmLtttr^ 
mm. Iiambley^ Notts., M. J. B. 

Dcsmazieres finds, in FrisSp no* 72, whieh in our spedmrn 

is without fruit, sausago-aihaped sporidia. 

849. F. (Incusse) iahola, fr. Summ. p» 411. ConumMi on 
dead oak branches. 

Asci linear ; sporidia uniseriate elliptic when young, broadly 
lanceolate rather irreprular and uniscptate when mature, -OOOB- 
•001 inch long. Mr. Carrey's *S'. taleola is identical with S. lei- 
phaniia, and different from this, which belongs to a different 
section. 

Platb IX. fig. 11. a. AtcuB with young fruit and paraphyais magnified; 
k yonnglhiit magnified; e. mature frnlt magnified. 

850. F. (Incusse) dryina, Curr. /. c. p. 278. On dead oak 
branches. Weybridge, F. Currcy, Esq. 

Sporidia oblong, strongly curved, '0003 incli long. 

851. V. (Obvallatse) Platanigera, n. s. Disco niinuto albido ; 
peritheciis paucis^ ostiolis obscuris ; ascis clavatis ; sporidiia lan- 
osolatis minatis. 

On j>Iane. Leioestersbire, Ber. A. Bloxam* . 
• PerithMiB 4*7 in a group, globose, subdMmmbenty neek alioat 
the same lengthy oblique; disk BaM, white; ostiola obscaie; 
aad davate ; spondia hyaline, lanceolate^ *0007 indi kmg. 

An obseuie Wt distinct spedea. 

Plate IX. fig. 12. a* Singls peritheeittm sMgoifiedi 6. smobi ipo- 
ndfak 

852. V. (Obvallat^) tetrairt^ha, n. s. Postalis minntiB; peri- 
theciis ovatis; ascia linearibus; sporidiis qimtcrnis fcnesttatis. 

On twigs of alder. Batheaston, Feb. 1852, C. E. B. 

Forming minute pustules which pierce the cuticle by.mea]li 
of a flat pallid disk studded with black ostiola; asci linear; 
sporidia four, *0009-'001 inch long, yeUow-biown, oblong, al 
first uni- triseptate, at length fenestrate. 

Fruit strongly resembling that of S, elongata* 

Plate X. fig. 13. Ascus and sporidium magnified. 

853. K. (ObvallatjE) fenestrata, n. s. Peritheciis fuscis^ ostiolia 
obaoletis; sporidiis dliptioo-oblongia nni^ triaeptatia utrinqne 

appendiculatis fencstratis. 

On dead oak twigs. Oi'ton Wood, Leicestenhire, Be?« A* 
Bloxam. On alder. Spye Park, March 1859. 

Pcrithecia forming little pustules, brownish ; disk narrow ; 
ostiola obsolete ; sporidia 002 inch long, eUiptic-oblong, uni- 
scptate, with a small appendage at cither extremity ; endochrome 
divided into innumerable cells ; septum at length obsolete, and 
surface of the sporidia granulated. In the plant on alder, spo- 
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lidia *002-*003 inch kkng. Tliere are loiiietimet three tepti, and 
the i^ype&dagee are more aente. 

Pl^tb X ig. 14. «• Mitaieaad immiliiit tpoffidia magnified; 6. ipo- 
ridnim fimn the plant cm alder. 

854. V. (Obvallatio) tetraploa, Berk. & Curt. MSS. Peri- 
theciis congestis, ostiolis 20-^0 cseapitem compactum eflforman- 
tibus, Bubquadrisulcatis ; sporidiis minutis oblongis curvia. 

On dead sticks. Elmhurst, Feb. 1850, C. E. B. 

Pcrithecia 20-30, crowded, their ostiola, which are inf)stly 
quadrisulcate, forming a little close tuft. 8pondia minute^ 
sausage-shaped. 

A very common spedea in the United States^ occurring on 
many dmerent kinda of wood. 

865. (Obyallatffi) rhodophila, n. a. Foatulia minutb eon- 
vena epidermidem diacretnm elerantibna ; oatiolia minutia Ittvi^ 
boa nitidnliai aacia davatia; aporidiia octonia oblongia eurvia. 

On dead roae twiga. Orton Wood^ Leieeaterahii€| Bey. A» 
Bloxam. 

Pustules minnte, lifting up the cuticle, whieh aeparatcs from 
them; diak eonvex; oatiola minute, fining, even ; asci cla?atesi 
containing eight sausage-ahaped sporidiai *00() 4 inch long. 

856. V, (ObvallatK) quemUf Cuir. /. c. p. 279. On oak twiga. 

F. Currey, Esq. 

Sporidia oblong, slightly curved, •0002-*0008 inch long. 

857. F. (Ob?aUat») bicimica, Curr. c. Weybndge, ¥, Cur- 
rey, Esq. 

Sporidia bicouical, •0011-'0012 inch long. 

858. V. (Obvallataj) pulchra, Curr. Lc, 

Sporidia elliptic, greeuiah, slightly constricted in the middle 
and slightly acuminate at either end, uuiseptatc. 

859. V, (Obvallatse) tetraspora, Currey, /. c. On willow. 
W^brid^e, Jan., F. Currey, Esq. 

Sporidia four in eadi aaeua^ aausage-shaped, obtuae^ *0008 
inch long. 



sea F. (ObraUatK) hUegta, Cur. iL c. On oak, Weybridge, 



Sporidia interwoven, filiform, very long. 
861. F. (Circinats) bitoruhia, n. s. Peritheciia suboctonia 
brunneoUa anbpulvevulentia : ooUibua decumbentibua rectia oa- 
tiolia confluentibus ; aporiffiia uniaeptatia, aepto artieaUaqne 

binucleatis conatrictis. 

On hornbeam. Elmhurst, Dec. 1851, C. E. B. 

Concealed by the cuticle ; perithecia globose, collapsed, cir- 
cinating, about eight in a group, with straight decumbent necks 
aod confluent oatiola; aaci davate; apoxidia biaeriate^ *CXX)7- 
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•0008 inch long^ uniseptate, constricted strongly at the septum 
and in tbe centre of each of the binucleate articalations. 

The frnit somewhat Tesembles that of Valsa fagvnea^ Cunej, 
bat is larger and more oonstricted. 

Plate X. fig. 15. Aaoos and gpotidia maguHted. 

* V. (Circiiiata;) chiysosiroma, ¥v. Summ. p. 4:12 ; xatUhO"^ 
strojna, Mont. Ou hornbeam. Lucknam. 

The Lucknam plant is just that of Besm. 1756* The spcHridia, 
howefer^ when fully develmied^ are uniseptate and strongly con- 
stricted in ibe centre. Montague's name is preoccupied by 
Sdiweinits. 

PliATB X. fig. 16. Spofidia magnified. 

862. V. (Circinatse) aglpo^itumay n. s. Pcritheciis ovatis, o.s« 
tiolis nitidis congestia; siioritliis oblongis 4-Rcptatis torulosis. 

On elm twigs. Rev. A. Ijloxain, Leicestershire. 

Tei ithecia in groups of iiom four to sLx, ovate ; ostiola crowded, 
cylindrical, shining ; sporidia oblong, 4-8eptatc, constricted at 
each septum, *0008-*()01 inch long. 

Eesembling somewhat F. hypodmnia, but differing essentially 
in the fruit and in other points. 

Plats X. fig. 17. Aseiu and sporidia magnified. 

*F. (Circinatse) hypodermia, Fr, Summ. p. 410. On dm 
twigs. Common. 

Sporidia sausagc-shapLd, '001 inch lonp:. Spermntia on 
branched septate threads, almost lincai, (lOOir) mcLi \im<j^. 

Plate X. fig. 18. a. Spores magnified; b. spLtuiutia ou their tiircads. 

863. V\ (Circinatae) Innesii, Curr. I. c. p. ;281. 

Sporidia colourless, thrice constrictrd, acute at either end^ 
•001- 0012 inch long, often appendiculate. 
861. F. (CircinataeJ fagima, Curr. c. Eltham, Oct., F. 

Currcy, Esq. 

Spoi uliu colourless, elliptic-acuminate^ constricted in the mid- 
dle and irregular, '0005 inch long. 

865. V. (Circinatae) Tiliaginea, Currey in Pbd. Trans. 1857, 
p. 546 (sub i^Aorta). On lime twigs, bkckbcatb, F. Currey, 

^Remarkable for the green disk above the peritheda. 

866. F. (Girdnatas) imtUa, ¥r., Surrey in PhU. Trans. 1857, 
p. 546. On dead twigs. F. Currey, Esq. 

Sporidia elliptic, transrerselj and longitudinally septate^ 
•0006- 0008 inch long. 

867* V. (Incuss) eoneamerafa, Curr. l e. p. 277. On oak 
twigs, F. Currey, Usq. 

Sporidia oblongs curved, 0004 inch long. 
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868. Sphmk (Ctespitosse) Smihrnn^ Mont 8vll. On lierW 
oeoDB stemsy Twycron^ Re?. A. Bknam. On efni img^ Bath* 

eftston^ C. E. B. 

This has the violet walls of puUcam, bat the fruit is much 
larger. The Batheaston plant may be considered as a variety 
with ovate peritb ccia and rather large sporidia. In Mr. Bloxam's 
plant they are *00i inch long; in the Batheaetwi plant ilOiZg 
and at length torulose. 

869. S. (Cscspitosse) nigerrima, Blox., Curr. /. c. p. 272. Para- 
sitic on several species of Diafrifpn. Oopsall, H(*v. A. Bloxain. 
Mossburnl'ord, A. Jerdoo, Esq. St. Catharine's, near Ii;ith,G. E. B. 

Asci clavatc ; sporidia biseriate, hyaline, subcUiptic, but often 
swollen on one side like the fmstules of Eunotiaj at leni^th multi- 
septate, with one or two vertical dissepiments^ *00063-*0UO5 
inch long. 

The perithecia are sprinkled over with short stiff bristles ; 
they appear at first like the ostiola of the Jyintnjpey in conse- 
quence of which the species is included by Currey in Versailles, 
It approaches very near to Dotladea, 

Plate X. fig. 19. a. Fehthecia magnified ; sscub i c. ipoiidia magnified* 

870. 8, (Csespitosse) barbuiaj n« a. Cmpitosa ; peritheciia glo- 
bosis coUapsis subtiliter pilosis ; aporidiis oblongia nniaeptatifl. 

On bark of pine. Wrazall, March Id^lS. 

forming little tufts ; perithecia globose^ collapsed when ihy, 
aatomatoos, clothed with a few short scattered hairs; sporidia 
oblong or snbelliptic^ "OOOB inch loog^ nniseptate. 

Perhaps too near to 8. Chatomiwn, Cord. 8. Aeiicaqtota, 
B. & B.^ and 8, Eres, B. & B., are allies. 

PliAn X. fig. 20, Spotidia uagnifisd. 

871. S, (Ciespitosaj) apothecioruiUy Mass. Lich. p. 2G, lig. 41. 
On Parmelia subfusca. Benarth, Conway, 1851, llev. C. Ba- 
bington. 

Fruit jnst like that of Fkaeoptk nana, Tul. 

872. 8. (Villofl») calUmorpha, Mont. Syll. p. 227. On bram- 
bles. Leioeaterahire, Bicv. A. Bloxam. 

878. 8. (Denndatss) rhytidodes, n. a. Gregaria atra; peri- 
theciia e mycelio maculseformi oriundis sabgloboais rugoso-sul- 
catis; ostiolo papillfeformi; aacis elongatia; aporidiia biaenali- 
boa 8-6-8eptatis torulosis. 

On ash pollards. Batheaston, Jan. 1852^ C. E. B. 

Mycelium black, forming dark stains, on which are seated 
tobglobose laterally solcate perithecia with a papillseform ostio- 

lum; asci clongato-daTate; sporidia biseriatet^ *001-'0018 inch 
loDgy eymbiform. 
Jjm. ^Mag.N. Sui. Bat. 8. VaL m. 24 
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Platb X. fig. 21. a. Single perithecium magnified; 6. Mcut and tpo* 
ritiia mora ii«hljr iaigNik4i tiuMda of mymliuin within tiiwe of 
matrix. 

874. & (DfOudate) veitieola, n. b. Peritheciis gregania ovatia 
obli^uis Burfum attenuatis deorsam Mibveatitia | ascis Uneiribaa ; 
tpondiis limoniiformibus nigris. 

On the lining of an old gown, with FestMa (esioceo, Bath- 
«a8ton, Dec. 1858, C. E. B. 

Penthecia gregarious, olive-black, ovate, attenuated above, 
oblique, rough below, with a few cjbscure flocci or fiirfuraceous 
prominenceg. Asci linear; spoiicha at first concatenated, th«l 
free, lemoA-8ha|K?d, '0007 iftch iuug, gtif uuuating at either ex* 
tremity. ^ ^ 

Thia hail many points in common with Sekimtiktekm fimMa, 
Corda. The avci are aoon abaorbed j and thm the atroetm l» 
jmt what Corda figurea, Tba ahape of the peritheeia io m 
aame; but thm ia no fiaaure, 

Ur. Cvmy auggesta tbat thia may be a fonn of 8. ecfro* 
fMa^ Fr. In that spedaa^ however^ we find filiform spondift. 
It is traeihat in filiform mnlCinneleate aporidia the endoflhrome 
of the upper articulation sometimea nnaergoea a ebange analo- 
gous to that which -takes place in some Alg«e| and therefore 
tfabenhorsfs S.copropkila may be the same as ours, tliougli it 
presents dark elliptic instead of filiform hyaline sporidia. In 
the present plant, however, no such change takes ])]ace. 

875. S. (Fcrtusii^) Jtmijnsii. Peritheciis Renu-unmersis sub- 
pruinosis, ostiolis conicis 1. cylindrieia; ascis clavatis 3 sporicUia 
cymbiformibus demum triseptatia. 

On dqad wood. Bottisham, Sept. 29, 1823, Rev. L. Jeixyns. 
Batheaston, Dec. 1851, C. E. B. 

llalf-inmicrsed iii the wood, but not accompanied by any 
black btaui ; perithecia subpruinose or rugose; ostiola oonical 
or cylindrical, sometimes slightly compressed. Asci elsvate; 

sporidia biseriate, 'OOi^ inch long, cymbiiorm, at length tri* 
septate. 

Plats X. fig. 22. a. Ascus ; 6. !<{)oridia magnified. 

876. S. (Pertnsae) pcealosioma, n, s. Pcrithociis seniilibma 
Bubglobosis opacis ; ostiolo variabili, obaolcto, conicOy cyUudricoj 
ascis b^e^ ibus ; spondiis cymbiformibus acutia. 

On twigs of Ules, Twycross, Rev. A. Bloxam. 

Perithecia quite free above, subglobobo, opake ; ostiolum very 
variable m form, ubbulete, conical, compressed or abruptly cvlin- 
drical. A;ici clavate, short ; aporidia 001 inch longj^^yiMl^UUlUt 
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•wri te^ at other extremity^ or even appendieolate^ eontainiug four 

Affied to 84 Jmij/mH, bttt mom freeW developed^ smaUori witk 
shorter asei and smaUer eporidia. We ham ob3j ieen them 
irifthoul septei whieh they prohably acquire in age. 

' FifATB X. fig. 23. A1CU8 and sporidia magnified. 

877. S'. (IVrtiisae) brachyt^iele, n. 8. Peritlicciis semi-irnmersU 
globosiSj ustiolo brevi papill^orim ; ascis cyiinJricis; Hpoiridiia 
magnis sublusiiiormibus centro constrictis l-i5-septatia. 

On decorticated elder* Batheaston, Feb. 1859. 

Peritli( ci:i rather large, scattered, hall-iiniiicrsed, globosei 
attenuated above into a shurt i>apillajforni osLioluiu ; abci c^lm-^ 
drical; sporidia *CX)13 inch loug^ subfusiform^ with one side 
more oonvex when aeen laterally^ strongly ccmitiuited in the 
centre, at ftnt nniaeptate, at length (MT-a^ntBte; endoehiome 
dark* 

Platb X. fig. 24. Sporidia magnified. 

878. S. {VcYin%^) pertusa, Fr. Syst. vol. ii. p. 464, var. Bath- 
easton. On boards of elm^ ^e. Jblimliuriitj Dee. ibui j 6t. Catii^ 
rine^s, Feb. 1852, C. E. B. 

Differing from the typical finrm in not having any bhidc stain. 
Aiet ehnpatey elongated. Sporidia hiseriate, oMongo*lawoBolatfl^ 
for the most part strongly e mrtrieted in the oent»^ imiseptate^ 
rOOOT-^-KKXISmchloD^; each articulation containing two nnclai» 
Oceaaionally two additional lepta are formed, and the iipoiidia 
are eorved, and either even or oonstricted at the eonmiiBearea* 
In every ease they are mnch smaller than those of S. JenymU* 
Unfortunately we nave no ana^nue of the typical form of 8» jMr* 

Platb X. fig. SSw a. Aacaa Magnified 1 6« sporidia in fariooa ecmditiaBih 

magnififfid. 

879. 5. (PertuBK) Aspegrenii, Fr. in Kie. Myc. Heft 2. p.40. 
On blackthorn. Orton Wood, Leicestershire, Key. A, Bloxam. 

Asci linear ; sporidia uniseriate, but not concatenate, obloDgj 
triaeptate, enucl^Kte, *0008 inch long. 
PfiATB ZI. fig. 26. Asens and sporidia wiagnifiiid. 

' 880. (Flatystomse) excipulifommt, Fr. Sytt. vol. ii. p. 469, 
var. On dead wood. King^a OiSk, &c., M. J. B. 

Spcnidia fdsiform, carved, with abont six septa, *00i8 hich 
hmgi ccmuniicareanotconatricted* The typical form, paUiehed 
Inr Fciea in 'Sderomycetca Sneeie»^' haa sporidia of preeisely 
^ mne shape, bnt twice as long. We find- than some ti m ec 
«0028 inch long. Asci apparently nntwriate. 

' PI.ATB XI, fig. 2fit« SporidioB (kom 'M B^se./ SMigpifie^ 
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881. 8. (Platystonue) m^fUBtikbra, n. 8. Peritheciis semi- 
immersis ragolotis; ostlob angusto compresso ; sporidiis fiui* 
tomibus appendiculatis corvatis uniseptatif? 4 -6*aucleatis» 

On gorse. Leicestersliire, Rev. A. Bloxani. 

Perithecia half-immersed, rugulosc, somewhat elongated ; os- 
tiolnm compressed, narrow ; asci clavatc ; sporidia bisenate, 
•(H)I8--0016 inch long, fusiform, curved, uniseptate, constricted 
at tlu; septum, each articulation containing from two to three 
nuclei, and terminating in a hyaline point. 

Differing from S, excipuliformis in the structure of the spores, 
which arc possibly at length multi septate ; but, if so, they are at 
first coTii posed of two very elongated cones apposed to each 
other at their bases, and strongly constricted at m oommiisure. 

pLATi-: XI. fig. 27. Sporidia magnified. 

*S, (Platystomie) macrostoma, Tode, Fung. Meek. f. 70, 77. 
On dead holly twigs. Spyc Park, April 19, 1850, C. E. B. ^ 

Sporidia 'OOOh inch long, oblong, torulusc, triscptatc. Very 
like those of S, As})egrepAi. 

- 882. S. (Ccratostomjc) lainpadophoraf n. s. Perithecos gre- 
gaiiis globosis sordide pi uinosis, cdllo longo fleznoflo irr^ulari; 
sporidiis fusiformibus curvis multiscpt^tis, 

* On decayed wood. Batheaston, 0^* 1855 ; Combe Hay, 
April 1866, C. B. B. X 

V Gregarious; perithecia middle-rised, glote^e, brownish, pul- 
Terulent or subtomentoee; neck elongated, irre'giular) flezaona; 
aporidia lineari-faaiform, '008 inch long, multi8eptate^s. 

* A yery fine apedea, with the habit of 5, rostrata} biKtthat 
has minute sausage-shaped aporidia* 

- Platb XI. fig. 28. Sporidia magnified. \ 

888. 8^ (Ceratoetomse) ligneola, n. a. Peritheciis globosia 
kibglaacia ^bris demeraiay collo elongato obtnao; sporidiia 
dUiptids nniaeptatia. 

* On deeajred oak. Portbury, Someneti Jan. 1845, 0. £. B. 
Perithecia scattered, immersed in the wood, globose, smooth, 

black with a slight glancoas bloom ; neck about as long as the 
perithecia, obtuse ; sporidia *000d-*0004 inch long, binadeate, 
at length nniaeptate. 

Resembling young S, cirrhosa, but perfectly smooth and glaa- 
cooa, and by no means fibrillose. 

Plate XI. fig. 29« Sporidia magnified. 

884. S, (Obtectse) GU8, Berk. & Corr. Peritheciis mediis 
depressis sab epidermide nidulantibus astorois; m;fceUo ample 
tomentoso fnsco; sporidiis obl<mgia cnrris obtnaisBiniiB qnaori^ 

nucleatis. 

On oak twigs* Weybridge^ Sept* 1856^ F. Canci^» 



Digitized by Google 



Clompletely concealed by the catidei which shows when re- 
moved a dense mycelium containing Tiumrrous dcpresaed asto- 
matous perithecia. Sporidia '0008^*0009 inch long^ aauaage- 

shaped, very obtuse, quadrinucleatc. 

Intermediate bntwr cn S. lanata and S. kirta, the former of 
which has very large perithecia and minute curved sporidia. 

885. (Obtect*) heinitaphaf n. 8. Peritheciis globosis m^mi 
iiiimcrsis opaeis e macula nlba oriundis; ostiolo papiila:iormi j 
spoiidiis t'iiiptico-oblongis tnscptatis. 

On felled oak. St. Catharine's, Bath, Feb. 1852, C. E. B. 

Growing on ^vllite bleached spots ; perithecia globose, the 
upper half free, opake, not shining; ostioluni suiall, papilli- 
form ; asci lineari-clavate ; sporidia biseriate, '00125 mcU long, 
oblong elliptic, at length triseptate, but not torulose. 

Yetj near to 5. kjmaiepkra, but there are no cinereous spots ; 
the perithecia are half-exposed, and the sporidia larger. 
Plats Xt. fig. 90. Sporidift magnified. 

886. S, (Obtectse) vnicaudata, n. s. Peritheciis minutis sub- 
tectis snbglobosis collabeutibus ; sporidiis clavatis quadiiscp- 
tatis deursum caudatis. 

On Clematis Vitalba, Batheaston, C. E. B. 

Scattered beneath the cuticle, subglobose, collapsed when dry; 
asci oblong, but wving in form according to the pressure of 
the sporid^; sporima '0016 inch long, clavate, triaeptate; the 
upper articulation hyaline, the three following brownish, often 
containing a globose nucleus ; appendage, or fifth articalation, 
hyaline, graduaUv tapering or constricted near the tip. Very 
rarely there are rour brown articulations. 

A very curious and distinct, though obscure qiecies. The 
fruit resembles that of 8, Masaalongi, Mont* 

Pi^A^TB XL fig. 31. Ami And iporidia magnified. 

887. 5. (Obteete) obUUacena, n. s. FeritheciiB dcpressis tec- 
tis, ostiolo obscure ; asds lineaiibus dongatis ; sporidiis oblongo- 
c^nticis obtusissimis nniseptatis. 

On dead twigs of Cornus, Spye Park, Jan. it9, 1851. 

Perithecia covered by the cuticle, depressed, moderately large ; 
asd cylindrical, elongated; sporidia uxuseriate, oblongo-dliptiCf 
very obtuse, uniseptate, slightly constricted at the commissure^ 
-0005 inch long ; paraphyaes linear^ some of them containing 
one or two ^ridia. 

This species has somewhat the habit of S. mamillana. The 
cuticle is also occasionally discoloured above the perithecia. 
The fniitj however^ of that sj^ecies is very diflerent, the sporidia 
being cymbiibrm and triseptate. 
■ Plata XL ^ 32. a» Aid magnified; spofidia magaificd. 
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888. (Obtoete) melina, n. s. Subouticukrig globo8fi| os- 
tiolo minuto ; asds subliaeahbas ; >poridiiB uniaemlilwiB cpaiA^ 

formibnsi triseptatis. 

On dead ash twigs. Batheaston, March 1850. 

Perithecia immersed in the bark, which is stained brown im- 
mediately above tliem, piercing the ctiticle by a minute ostiDlura ; 
asci elongated^ lineari obtuse ; spundia uuiBeriatej subcymbilonn 
when seen laterally, triseptate, -0009 inch long. 

Plate XI. fig. 33. a. Ascus magnified ; b, spondia s^n UtoraUy and 
dorMtty. 

*5. (Obtectffi) clypeata, Neea, Syst. f. 855, On dead EpUo- 
bum. Batheaeton, Marrh 20, 1851. 

Asci linear; sporidm uni^eriate, oblongi '00G8 inch long, 4r-5- 
septate. 

889. S. (Obleete) muerjhw, Fm. le* et Bw. 1. 1. %• 8. 
Shrewsbury, BeT. W. A. Leighton. 

Mr. Leighton's spedmeDB ha?e ftubliiiear nad, and dUptie 
nniseptate nnueriate sporidia *0008-«001 indi long. The ipo- 
ridia in &ct resemble the oommon type of Diplodia. 

890. S. (Obtiuratse) obliterans, n. s. Feritheciis sparsis, fibril 
matricis dealbatis semitectis^ coUabentibns astomis ; ascis cylin- 
drioo-davatis^ sporidiis unisenalibus obovatis triaeptatiB, septia 
demum obliteratis. 

On bare fir poles. Batheaston, March 22, 1850. 

Scattered, half-covered by the bleached fibres of tlic wood, 
collni^^inir,, afstomoTis ; a«rl cylmdrico-clavate ; spnridia "OOOTinch 
long, uuiscriatc, ol)<)\;itr\, triseptate; septa at length obhtcrated, 
their position being still indicated by a slight constriction. 

Plate XI. fig. 34. a. Ascus magnified; b» iporidia magnified. 

891. 8* (Caulieolse) planiuseula, n. s. Sparsa complanata, 
ostiolo obscuro; ascis clavatis; spohdiia biseiiatiboa oblongia 
uniseptatis centro iiregolariter incrassatis. 

On dead stems of Cerbaoeous plants. AahlOTi Wilts., 185dj 

C.E.B. 

Minute, scattered, covered by the cuticle, depressed, ^^ ith an 
obscure ostiolum ; asci clavate ; sporidia bist:riatc, oblong, uni- 
septate, slightly but irregularly swollen at the commissure, 
the one articulation generally being more swollen than the 
other, '0006 inch long, 

Plate XI. fig. 35. Spohdm magoified. 

892. S. (Cm]\cMic)Lunanrp,n.B. Gregaria; peritheciis atria 
subi^lobosis, ostiolo tantuiLi ])apilln?formi epidcrniidem pene- 
trante; ascis lineanbus; spondns biseriatis oblongis tnseptatis. 

On dried pods of Lunaria redivim. King's Cliffe, M. J. B. 
Greganousj minutei blapk, subgloboe^ pi^cwg the cuUdfi bj 
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the papilliform ostioliim ; asci short, linear, obtuse ; sporidia 
•001 inch long, biacriatc, ohloTifr, actite or obtuse, T«ry alightly 
curved, triseptatc j articuiation slightly tonUoM. 
Plata XL fig. 36. BporidiE magnified. 

808. 8, (Foliicobe) anarithma, n. n, Sparsa obtecta j perltbe- 
ciis globosis ostiolo minuto papillseformi ; ascis c! aval is *, aporidiii 

biserialibn*? ?ublanccolatis uniseptntis medio conatrirtis. 

On Aira r espitoia. fiatheaston, March 1854 1 Bowoodi Oct* 

1853, C. E.B. 

Scatteii'd, minute; peritbecia jrlobosi", penetrating the cuticle 
by the small papilliform ostioiuoi ; asci clavate; sporidia hi- 
seriate, sublanceolate, strongly constricted in the centrOt and 
uniseptatc, '0012 inch lono:. 

There is appareatly aiiothcf epecicb ou the bumc leaves wjth 
an obscure ostiolum^ and the sporidia of a slightly different 
•hap6 and *0006-*0009 inch long. We hare oot^ hmww, aem 
tiua in pecfeetioD, and theiefore for the pment omit it< 
Plati Xf . 87. Sporidia tnsgnified. 

891. Aluluyramma ?*ubro-nofatum, n. s. Perithcciis confluen- 
tlbus, ostiolo papillseformi lateritio ; ascis linearibus ^ spoiidiis 
oblongis 3-septatis. 

On dm bark. King^a Cliffe, Sec 1852| M. J. B. 

At first, bnrating through the eatide and fonnbg distbefc 
round patehea, whien, however,^ at length ran together into a 
nearly uniform mass; neritheoa oonnuent; oatioliim papilll* 
form, perforated, the perforation anmlmded with brick-red meal i 

asct linear i sporidia nniaeriati^ oblong, *000d ineh long, trt- 
teptate. 

A very remarkable apecies. When the ted meal ia rabbed oi( 
it looks as if it belonged to the tribe Concretcentea. 

8^. okffiuparwn, n. a. Perithecila opacis rugosiuaeolia; 
ostiolis demum {lertuaia} aacis daYatiaj aporidiia magnia panda 
breviter fuiiformibus. 

Twycroas, Rev. A. Bloxam. 

Forming roundish patches bursting through the cuticle; 
peritbecia opako^ rather rough; asci olavatc; sporidia shortly 
fusiform, 00^22 inch long, at first surrounded by a hyaHne 
border, changing from nni««eptate to triaeptatOj dxaaepimcnta^ 
especially the central one,, eonstricted. 

Platb XI. fig. Ascus and sporidia magnifisd. 

896. Neciria ffelminthicola, n. s. Garnea minuta globosa 
parasitica glabra; aacia auraum anguatiohbua; aporidiia bip 
<quadrinuc leatis. 

Parasitic on some large specica of tieimmtko^orrnvh Bath- 
eaaton^ Jan* 1859, C. £. B. 
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Scarcely visible to the naked eye, globose, flesh-coloured, 
siiiuoth; asci generally atteimaLcd upwards, oitcu curvt:d; spo- 
ridia hyaliue, with two to four nuclei^ and conaec^uently either 
uniseptate or ultimately triseptate, '0006-*00056 incii long. 
. 897. JV. ^frwmmeola, n. s. IPerithedia ovatia apaxsis demiim 
oollapsia rabris ; sporidiia fuaiformibus uniseptatis. 

On Aim ca^iUmL Batheaaton, Jan. 1850, C* E. B. 

Scattered oyer the dead leaves, ovate, red, at length ooUapaed ; 
sporidia fusiform, *0007-*0008 inch long. 

Closely resembling N, Peziza ; but the aporidia in that spe- 
ciea are broadly elliptic, 0006 inch long. It ia possible that 
the nndd in the sporidia of iV. grmmicola are mdicationa 
two more septa. 

Flats XI. ilg. 40. Sporidia magniiled. 

898. N. Rousscliana, IVIont. Syll. p. 224, On boJL leavea. 
Twycross, Rev, A. Bloxam. 

A^ar. vindis. Peritheciis siccis atro-viridibus, madidia praaiia 
OYatis pills sparsis hyalinis obsitis ; sporidiis cllipticis. 

Ou the under side of box leaves. JJathenston, C. E. B. 

When dry, presenting nearly black specks, when moistened, 
green ; perithecia beset with scattered hyaline hairs ; sporidia 
elliptic, -OOO/ inch long, liyaliae. 

Our pknt resembles that of Montagne so closely, except iii. 
colour, that we do not like, without further opportunity of study- 
ing it, to keep it distinct. Both are probably the same thing 
irith Sphitria fulva, Fr. Elench. 

Chataatrwna Bmn, Cord., is apparently a state of the aame 
species. See Debaf s curious memour in ^Ann. des Sci. Nat.^ 
vol. iz. 1858, where the transition from PiUama Bum Into a 
Necirta is all but demonstrated. 

* 899. Dothidea tetraspora, m s. Stromate pulvinato; ceUulia 
immersis L subprominentibus ; ascis cylindricis tetrasporis ; spo* 
ridiis uniseriatis uniseptatis obovatis medio constrictis. 

On dead twigs of Daphne Laureola and Uks» Mossbumford^ 

A. Jcrdon, Esq., Feb. 1859. 

Stroma pulvinate, black, either quite even or stnddcd w ith the 
projecting cells; asci cylindrical, contuining four sporidia ar- 
ranged in a single row; sporidia '001- 0013 inch lorisr, ubovatc, 
xmiseptate, yellow-brown, the lower articulation crciH rally shorter 
and narrower, Veiy rarely there is a third septum. 

Plate XI. fig. 39. Ascus and spoiidia magnified. 

900. dqanadhm eUmgatum, Berk. & Desm. Joum. Ilort. Soc. 
ToL ir. p. 26I« On spurs of living pear-treea. Cornwall^ Sir 
C* Lemon. 
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• We find in the British specimens both stylos|K>re8 and a8ci« 
The latter, however, are not soffiokntly perfect to contain fiill- 
grown sporidia. The 8ty]os])or(-s are exactly like those figored in 
the ' Horticultural Journal/ Ab regards the sporidia, we most 
wait for better informatioo. l^e genns, at any rate^ is new to 
this oonntry. 

[To hs continufid.] 



XXXVIII. — Or* Sexual Differences found in Bones of som€ Recent 
and Fossil Species of JfYogs and FisheSm By Dn Albert 

[With two Plafcei.] 

Tbb pTodnction of the following paper has been induced by an 
examination of several fossil remams of Batraehians in the Col« 
lection of the British ^lascum; tliey were procored near Lagoa 
Santa (Brasil), in localities containing remains of those fossil 
South American mammals which have been described by Lund, 
Owen, Gervais, &c., and are uneouiyocally in a truly fossil state. 
Nevertheless I am induced to believe, from companson with the 
skeletons of living species, that the fossil remains which I shall 
here discuss do nut belong to species differeuf from the recent. 
Being unaware of the existence of any description of the ske- 
letons either of the or liviiv^; animals, I think it tlie more 
necessary to give one, as we sliail liiid a new proof how important 
is the knowledge of sexual dilFerences existing iu the osteology 
of living species, in many instances of determining fossil remains. 

There aie, first, two skulls, in a nioie or less perfect condition, 
and two fragments of maxillary bones. iVlthough differing iu 
form, and still more in size, they both belong to the same spe- 
cies, Ceralophrys cornuta* I have compared them with the male 
and female of their descendants of our period, and have found 
tlkst the hitter present exactly the same oifieienoes in the struct 
ture of the head. 

. The skull of Ceratophrys is distinguished by its complete 
ossification, by its excessiTely firm structure, by the tubercular 
surface of all the upper parts, and by the extraordinsry develop- 
ment of bones belonging to the dermo-skeleton, surrounding the 
eve and forming an mit, extemaUy completely dosed : nearly 
all the sutures seem to disappear in early age. 

The skull, wliich I believe to be that of a male Ceratopkrye 
cormUa^ (Fl. XY. A), is broadest between the articular ex- 

* For comparison with Ceratophrys omata, see the figure jrivcn by 
Ilallowell, Journ. Nnt. Sc. Ar. Philad. 4th series, vol. iii. pi. ^i6, under th« 
name of Trigonopki ys ruijijua. There i:i auother figure on the liaiue plato 
(right^hsndfbolloiD}, probably repretenting a rettored ifciill of Ceratophrys 
corm Ua i bnttheieisiioiemneswhstevBrtoithitheteit* 
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tremities of the tympanic bones (24y"), longest in it?? mcdinn dia- 
meter (18"^), nnd highest in li vertical from a pioiiiincDt crest of 
the OS petrosum (Qg'"). The latter exlraorduiary elevation of the 
posterior part of the skull is not only eflfected by the crest nb >vc 
liicutioiicd, but chiefly by a most powerful develop men I of the 
tympanic bone. Thus the upper suil'acc of the skull, instead 
of being flat, as in other froiErs, descends stet itly to the margins 
of the jaws. In viewing the bkull ii oiu belunii, we hnd thai the 
occipital vertebra itself is as much depressed and low as in other 
frogs^ leaving beoeatb a wide free space for the pharynx, Bpadoos 
^ough to dUnit tibie passage of the largest prey whieh tlwae 
gigantic froga are capable of holding. The autorea between the 
esBocdpUd and the neighbouring bonea have entirely disappeared. 
There isi immediately below and at the exterior of each of the 
eondyU^ a very distinct opening for the passage of nn. vagm and 
ghmphttryngeuB ; above and externally, a thick and obtuse pro* 
cess — probably the place of junction of the exoccipital and oa 
petrosum, and homologous with the crista oce^talis of the Car* 
nivora ; it affords a broad base for the insertion of the muse* 
temporalis on the anterior side, and for that of a part of the 
musrles of the neck on the posterior. This proecs*? i<? rrlatively 
lari^cr in ( ^//sfi^naihu^. The ossified dermal pliite*, wliicli rovers 
the parietal region, projects with a sharp edgo, somewhat above 
the process mentioned, forming a small recess below. The os 
petromm is stronger than in any other Batrachian. We may 
distinguish in it three portions — one joining the occipital, and 
two for the suspension of the t} uipanic. The former, or internal 
portion, passes at the base of the skull, wiliiuut visible interrup- 
tion or suture^ into that of the other side and into the basiocci- 
pital ; it is anteriorly excavated^ with a la^ roond foramen for 
the n. trigemnus, and has a low ciest at the pharyngeal side. 
The two outw portions^ a superior and an Inferior^ which in other 
ftogs form m more or less deep fork^ are here united by a thin > 
bony plate with a veiy small opening, which is dosed in the 
living animal by a csrnlage* The superior portion widens very 
inuch above, and is covered with a Dxoad bony dermal plats^ 
which projects posteriorly in a very prominent crest f, and ex- 
tends anteriorly over the mastoid process; at its inner side it emits 
a bony bridge reaching to the frontal bones and separating^ from 

* The dermal plates form, in fact, one continuous covcnnpr of the upper 
Btirfaee of the skull; but the desonpfion will be Hearer liy descriomg 
sepaiulcly eertaiu portions oC it currt;!»|*MUiiiug to tho bone» hidden be- 
neath. 

t This crest is entirely absent in other Batrachians, but well developed 
in the ordc»r of the Cholonii, in whicby howsvUt it hsi a liftngitudiasl diissr 
tion, whilst here it ia tmuvorsal. 
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that large open space which in other frogs represents an imper- 
fect orbita, a smaller part — the temporalis. This BHperior 
poi tuju of the petro^ai has iiiuicover posteriorly a notch betweeu 
its piominent posterior ridge and the thick process of the ex- 
occipital. Immediately below is tlie entrance of the organ of 
hearmg. The basioccipital is reiiiaikable from its lateral branches 
forming a rather acute anterior angle with the longitudinal aads 
of the bone ; in Cystignathm, for instance^ these bnnches m 
direeted backwarda^ ao as to form an obtuse anterior angle ; in 
Hana and CuUiipet the angle is a right one. The lateral parte 
of the brain-eapale are entirely oeailedy and Apparently formed 
by the basioccipital. The bone itself is very narroWi and ita 
bwer part a slightly rounded ridge. Hie p0rUtal and finmUU 
bones are not to be distinguished from one another ; they pre* 
sent a surface equally covered with tubereles ; by emitting on 
each side^ behind the orbit^ a process to me^ the bony bridge 
from the 08 petrosum, they appear Wice aa broad as betwe^i 
the orbits ; at the latter place they are very slightly concave^ 
and three-quarters the width of the orbit. The part situated 
in front of the orbits, and correspondmg to tlie ossa frouiaiia 
aiUeriora, widens again, and emits laterally an anterior bony 
bridge to join the maxillary and the mastoid processes ; this 
bridge, likewise jiresent in other frogs, is here very solid, and 
covered with a granulated dermal plate furrowed by a deep 
groove going from the anterior and iulci i')r angle ol the orbit 
to the nai>ai opening, and forming a eliaimel for a blood-vessel 
and a nerve in the living animal ; it is more or less visible in 
most of the species of Chelonii*. At the lover side of the skull 
ib»piUaim0 bone corresponds to the bridge described | it is fm* 
ni^iud with a sharp lon^tudinal ridge, slightly dentienlated. 
Jn front of the bridge is situated the nanl opening ; iriegularfy 
quadrilatend at the outside, it appears more rounded and semi- 
circular in the carity of the mouth. The exterior opening is 
narrow in comparison with other frogs, as a part of it is eoraed 
by a bony plate ascending from the maxillary, and as the eth« 
moid, the anterior nart of the frontal, and the maxillary form 
one solid bridge. Tne ethmoid is separated from the neighbour- 
ing bones by still visible sutures ; it is perforated in front by 
two very distinct openinprs (for the n. oJfnctorius), and cniits on 
each side a process 5'" long and slightly arched, with the con- 
vexity in front; each process extends laterally to the posterior 
eiitl of the suture, which is formed by the maxillaiy and inter- 
maxillary hoiu s. At the outside of the skull these jjioeesses 
are hidden beneath the bony plate in the middle of the fure- 

« Cf.e.g. the skufl ef ifsflreefaasyt Tmm m M , Giay, Cstd. WaiM 
B«pt. pL 38. f..8. . 
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head; and those ascending from ilic maxillary j but there remains, 
near the origin of the process, a narrow and siiiooth irroovekud- 
iug to the posterior part of the nasal cavitv. The vomerine hones 
cover the greater part ot the ethmoid from beneath, and are 
similar in form and parallel to this bone, being mih/ed, and ez» 
tending nearhr to the extremity of the ethmoidal proeesses. In 
the middle of their length they are fbmished with a short ridge 
projecting into the choaoa, and armed with two irregular deii- 
tienlations. The mtarmamUary is lost. The nrnxUlary bone is 
Tery slightly arched^ and tapers where it meets the hypo-tym* 
panic ; it is armed with a scries of teeth, compressed, pointed, 
and closely set *. The bone itself is smooth; but there is joined 
with it a tubercular dermal plate, which covers the whole cheek 
and is in immediate contiguity with the broad mastoid process ; 
it is slightly excavated, and exhibits posteriorly a deeper tri- 
angular groove w^ith elevated lateral ridcres. The tympmuc hone 
is most powerfully developed; a separated hypo-tyrapamc can- 
not be distinguished ; ita articular extremity and the two apo- 
physes, which in other frogs are angularly bent and separated 
fi-om one another, form here one straight broad bone, obliquely 
directed h u kwards, posteriorly convex, anteriorly deeply exca- 
vated ; the ;u ticular extremity has two prom iiient coiulylcs, with 
a groove between ; the pterygoid process is bioad, and united 
with the maxillary witiiout the slightest suture; finally, the 
mastoid process, 8^" broad, extends downwards to the maziUaiy, 
thus completing a bony ring for the eyet, and separating from 
the orbit another elliptical free space (foua is^gomatiea). A 
similar stractore is known in Chdirwe» pmmeu^ and Cahfp^ 
iocephalm Gayi, respecting whieh I shall have more to say in the 
course of this paper. The mandibular is lost. 

The skull of the/«n^zfe(Pl.XV.figs.B.&C.) is the largest among 
the Tailless Batrachians, even larger than that of those species 
anch as Bufo agua, which surpass Ceraiophrys dorsata in the size of 
the body ; it is nearly three times as large as that of the male, and 
relatively somewhat shorter and broader ; its greatest breadth is 
aTittle before the articular extremities of the tympanic bones, and 
amounts to 41"' its greatest length to 26'", its greatest height 

• Prof, Owen (Ostrnl. Catal. i. p. 121) describes the maxillnrv honos of 
ijeratophrys as edcniulousj but the skeleton from which the descnption 
was made belongs to Bufo agua, — and the other smaller skclctou, which 
is also referred to Cemtophrys, to another Sonth Americsn fpedesof 
—probably to Bufo (Otilophus) margaritifer, male. 

•j- refohritcs fiiscus does uot exhibit a temporal nrrh or an externally 
closed orbit i tlierefurc the »iparation into two genera appears to be justi- 
fled. The peculiar •tmetiire of the ilnilli of Okms BatnidiiaiiB is Iwisfly 
iQcntioued also in the * Erp^tologie gen^rale * of Dum^ril and Bibron. 

% The greatest breadth of the skiUl of a fenmlc, observed by Wisd VQO 
Neuwied, u 2 inches U hues only. Wied^ ikitr. i. p. 566. 
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to 17'''. It diffen from the skull of the male in the following 
details : the foramm oce^ale magnum is relatively broader and 
lower ; the procseis of the exoccipital is compressed, and projecta 
aa a rather anarp ri^; the crest of the external superior portion 
of the OS petrosum is much more developed, uid elevated above 
the level of the skull, whilst the bridge which separates the orbit 
from the fossa temporalis is not mnch broader than in the mnlc. 
The vertex is relatively narrowt.i% and the interspsuje between the 
eyes more excavated ; likewise the whole cavity of the mouth, 
viewed from beneath, is more concave and deeper. The maxillary 
bone is equally broad in its whole length, and exhibits an obsolete 
suture wliere it meets the hypo-tympanic ; the tjrmpanic bone is 
bciit iiiurc outwards; and the loasa zyp;()niatica is larger, irregu- 
larly four-sided, anteriorly with an obiusc angle, and posteriorly 
with an acute one. The orbit is relatively much smaller. The 
anteiior part of the facial bonea ia loet. 

All theae diffisreneea— differenoea of form— are eiactly the 
same aa between the male and female of the living speciea. For 
the purposea of future compariaon, the following dimenaioDa are 
added:—" 

Male. Femate. 
Unei. lines. 

Cheatest length of the skull 18 25 

„ breiulth of the skull 24 1 41 

heigiit of the skull 9l 17 

De|)th of the fomrnen occipitalc raaguum 2 2 

\V*idtb of the foramen occipitalc magnum 2^ 'd^ 

Greatest distance between the toum temponles B 10} 

Smallest distance between the orbits 4^ 7 

Distance l)etwecn the fomTnen oeei^taki magamn and the 

extremity of the ethmoid 13^ 20| 

Br^ulth of the bridge between fossa temporalis and orbit . H 1^ 
$f tt f, fotia zygomatdca and orbit* 3 5 

M t, t9 *» M Anil temporalia 5| 8 

„ „ orbit and n.'isal opcnin^T ... 2 4* 

Diameter of the orbit &| 

Distanee lietween the outer extremitiea of the palatine bones 14} 25 

Tiie peculiar and 8olid structure of the skull of Cerafojfhrjjs, 
deviatinpr from most of the Tailless Batrachians, is in iiiiuicdiate 
cuniicxioii With the mode of life of these large frogs. They are 
said to feed on other frogs, on birds, mice, young rats, &c. *: 
I myaelf found, in the stomach of one of these animals, an en- 
tirely uninjured Cystignaihus ocelluiu^^ /mlf the she of its de- 
stroyer. It is reported by Dalton that frogs were successfully 
introduced from tne continent of tropical America into some of 
tiie Wcit Indian isIandBi becsose they were known to be ray 
nsefu] deatroyersoftheifttt. Ithinktibattlie Horn-frog is much 

. * Wied.jBeit^i.p.689. t J)ii]iu&Bibr.nii»p.437« 
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more likdj to bare given liee to this opinion than some o^ 
the Iai|;e species of Cystiffnatkuim In the first place, it is by the 
exceedingly wide deft and the enonnova cavity of the mon^ 
that the Uoni-frog ia enabled to aeise such large animals. We 
will compare in this respect the skull of a female C^fHigfiiaikut 
Idbyrinthicus, which in the size of the body rather eaceeded <bat 
of die female Eom4tog, the aknll of which X have deaeribed 

Mon-tng, Crti. lab, 

Oieatesl widtb of the cavitf ef ^ mouA 31 liass 223 lines, 

„ length of ditto 26 „ ^ $» 

„ depth of ditto 14 „ 6 „ 

As the other dimensions Bhow the same ratio in both skulls, we 
find the eavity of the mouth in the Horn-frog nearly four times 
83 spacious as in the other. The teeth cannot have inoT-e than 
a subordinate office in holding; the struggling am mala ; as they 
are present in the upper jaw only, relatively short, and not 
book-like, as in the Snakes, they would be of no use at all but 
for the mandibula, by which an object may be pressed so tirmly 
against the scries of teeth, that, as Tileaina relates, deep impres- 
aiona were found on a pencil seized by the animal. Thus tim 
principal effect in holding the prey is prodnced by the mnaeolar 
Btrengthof the mandible (togethcrwith that important cooperation 
of die tongue common to all the Anuia)* Beoeived in the cavity 
of the month, the prey is unable to overcome the strength of 
the elevators of the niaiiLllble; consequently we find especially 
those parts of the skull which serve for the insertion of these 
muscles exceedingly developed and powerftil^ via. the ^nnnaiiic 
and the neighbouring bones. Further to support the weignt of 
the skull and to afibrd a strong base for its muscular fnnctionsi^ 
the hinder portion is furnished with strong crests and processes 
for the muscles of the neck. The skull of (Wafophrys, com- 
pared with tliut of other Anui-a, ia modified m the same way as 
that of a Carnivorous Mammal from that of an Herbivorous. 
There we find a strong zygomatic arch and an elevated parietal 
crest — ^here the tympanic bone and the front part of the occipital 
crest are ada])ted to the same purpose ; there ^^ e have the hinder 
portion of the skull e]e\atcd by the cre^L of the oeeipital boue 
alone — here by a broad process of the os petrosum besides. 

Moreover, the other parts of the skull, which are not in im- 
mediate relation with the process of feeding, are necessarily liko* 
wise strengthened^ and form a striking contrast with the same 

E' in other AniurSy where portiona of the bonea remain cartip 
ons throngb life, or are thin, fleadblcy and joined together 
^ by a fibroos tissue, whieh may.eaaly be dntroyed. T\u» 
great strength of the bones in Ceratepkrys is caused not only by 
an incfcased depoaiticB of inovgaaie mattev in the bones them- 
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MlfM^ bat iIm I17 bony platat, of dMMf donntl sttaN^ and 
ia joiiied to tbe i^iimaiy boDW that they appear to be porta of 
tham. The moat intataimiig part of this mnu^ 
whiah, coming from the maatoid prooeaa, aepantea the foaaM 
tempmlis and zygomatiea from the orbit. But thia aaparatimi 
ia merely external; intanially theae eavitiaa form one noij, aa 
in the other Anonu 

If we look for a similar Btractnre of the bonea siirrooiidiKi|| 
the eye in other cold-blooded Vertebrata, we most compare it 
with the tein])oral bridge of the Chelonii and many Saurii, and 
the infraorbitai arch of most of the Teleosttn and Ganoidei — the 
former being formed by primary bones of the skull, the latter 
being considered as part of the denuo-skeleton. lu Ceratophn/Sf 
Cultripes, and CalyptocephaluSf we have elements Ik anoiogous with 
both. Haviiis: skulls of adult animals oaly, I am not enabled 
to show the boimdary-linc between the cndo- and exo-skeleton 
in all the parts ^ but an exaiiiaiatiou of the young will un- 
doubtedly show that the hose of this bony ring round the orbit 
ia fenned by bonea homologoua the portarior frontal, oa 
lygomatienm, and paoeeaaua maatoideoa, aa in CMomi and 
Bmrii^t and that it ia eompleted and coMrvd If dermal platm 
aitnaled between the £rontal and maiillaiy bone^^i-'homologoaa 
wiUi the infraorbital arch of Fiahea. Bven the external aimi* 
laiity of the sknll of the Batraohiana mentioned, to that of 
the (MoMt, ia verr great : the temporal bridge is relatively 
namw in CeraiophryMf leaving posteriorly a distinct lonnd 
open apaee (the fossa tempondis), with a free entianee from 
the upper surface of the skull ; it ia exactly the same in the 
skull of Testudoy Emi/s, &c. In Culiripes provindalis the bridge 
is ver\' broadt, covering the ftissn temporalis above, and leaving 
an entrance from the back part of the skull only: it is exactly 
sLMuhr in the skull of ChelomaX, where the os frouiale posteriua 
extends behind farther than in any other Tortoise. Ia Calig^ 

* The affangement of the bones formiDg the temporal arch varies a 

liftlc. In mnnv Chelonii nn«l most of the Saurii it is formcfi by the OS 
frojitali' po^tenus, zj'pomaticum, and quadrato-jugale ( Stan n. uuil iSie bold, 
Zuot. \ crt. p. 16^). In a skull of Emjfi Dkongdta^ I find the bones very 
well separated from one another by sutures. The bridge Is hsre fbrmed 
by the os frontale postcrius, a zj-gotnatic bone tlividcd into two parts, ana 
by a part of the os quntlrato-jn^file, likewise separated from tlic postcriof 
part oy a suture. These sutures are not very diatmctly marked in the 
fgure shren in Br. Git/a Cat. Shield Scptikt, t.d6. f. 1. 

t Dug^s, Bedieieh. Batrac. p. 15, pi. 2. f. 1 1, 13. a specimen in 
the British Museum, the temporal arch is not quite so large a^i it is figured 
by Duges, yet fully covermg the groove beneath. This, however, laay 
depend on age. 

X This similarity has been obsemd also I17 BUwon (cL Dnm. Il BIk 
liiLik 44») I bm to i> to C i<wp l »i > <iia h t. 
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toeephabiB Gayi the arch is still broader^ and joined with the 
petrosum throughout its length, so that the fossa temporalis is 
perfectly closed behind. Such a development of the os frontale 
posterius is not known in Tortoises. But, on the other hand, 
the skull of ('ahjj)tocephalus approaches more closely those of 
other frogs in having considerable portions not ossi£ed» eape* 
cially on the side of the brain-capsule. 

The ossiiied dermal covering ot the temporal bi idge and of the 
ring round the lower and anterior part oi the orbit is, I think, 
homologous with the infraorbital arch m Fishes. The similarity 
is greatest *with Triyla and its allied genera, where the dcnnui 
plat e 13 likewise broad, granular, covering the check, but joined 
to tlie opercular apparatus, whilst here it is attached to the 
maxillary arch* 

7%^ two nesBt hom» of these fosdl Batmhians an two hmi 

legs ; they appear rather too slender to belong to CenUopkrys ; 
and as the hnrnenl hone, next to be described, decidedly belongs 
to CyBtignatha^ there can be little uncertainty in determining 
the genus to which they should be referred. But tlie crura of 
the three large species living in South America are so mucii 
like one another, and the form of these fossil bones' agrees so 
well with them, that it is impossible to determine the species^ if 
it is not allowed to refer at least the larger fossil to the same in- 
dividual,^ part of which has been the humerus, which, we shall sec, 
belongs to Cystignathus labijrinthicus. They possess no pccniiar 
interest: the original srparation into two bones (tibia and hbula) 
is stiil visible externally Irom longitudinal inoove?! at the extre- 
mities; at the upper extremity of the bone tiic groos e is deeper 
posteriorly, at the lower anteriorly ; at both extremities the bone 
is broader ; the inner side is nearly straight, and has an angular 
ridge nearly throughout its length; the outer side is more 
rounded and curved. There is anteriorly, a little below the 
middle of the length, a large foramen nulritiumf and postenorly 
another, situated somewhat above the middle. The larger of the 
bones is from the right side of a full-grown individualj and is 81"^ 
long without the condyles ; the smaller is from the left side of 
a half«grown individual, and is %4?^ long. In both^ the condyles 
at the lower extremity are lost. 

Far more interesting is the next bone« a M humerus, the three 
lower quarters of whir h arepreBer\cd(PLXV.fig.D.); itisdistin- 

Sdshed by three high and sharp ridges ; one of them arises irom 
e tuberculum major, is thick and slightly channd-shaped, and 
runs along the anterior and interior side of the bone downwards 
to the lower third (spina tubercoU mnjoris] ; the two other ridges 
are at the opposite side, and arise from the lower extremity of 
the bone; t^y are veiy compieased and thiuj convergeal^ and 
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form, from the middle of the bone upwards, one high ridge, 
wliich is lost before reaching the caput humeri. To which of 
the South American species is this bone to be referred ? A 
similar structure of the humerus has only been known in Cj/sii- 
gnathus oeeUahis, Spix* has described this species under a 
new name, C paehifpui. Without laiowing the osteologies! 
pecoUarity^ he chose this name from the externally visible 
strength of the upper arm ; and he was well aware of the fact of 
a sexual difference, neglected by all sabsequent naturalists. He 
obeerves, " humero maris intomido/' and *' foemina differt a mare 
femora pedis anterioris non incrassato/' Prof. Stannius f first 
mentions the internal structure in these words: — " In C.pachypus 
the humerus is peculiarly developed in breadth, becoming a 
nearly flat bone." We find it more accurately described by Fi*of. 
Owen J. In this fspccics, namely (IM. XV. fig. G.), the two hinder . 
ridges arc enormous, and form a broad crescent-shaped plate, 
the breadth of which excrrds twirr* that of the central bnne ; 
there i*«, moreover, a fourtli ridp;e at the hinder side of the bone, 
convergent with the other one de^^eonding from the caput 
humeri. A coinj)ari30M of several skeletons has now shown me 
i/iat this structwe is peculiar to the male oiiii/, whilst the bone of 
the female is framed as in other frogs, viz. exhibiting the spina 
tubcreuli majoriis alone. It is evident at the first glance that our 
fossil docs not represent a bone of the latter species, whilst it 
perfectly agrees with the humerus of a male C. iabyrinihicus 
(6g. E.), with some slight differences of sixe, and perhaps of age. 
In the female of C lahyrmtMeus (fig. F.) the humerus is 
formed as in C. oeeUatue, It must be mentioned^ that neither 
in Ceratophrys nor in the Australian Cystignathida does a nmilar 
osteological difference of the sexes exist. The physiological 
relation of this structure to the process of propagation is as clear 
as the development of the rudimentary thumb and of the second 
metacarpal bone in the males of many Anura. The second meta- 
carpal bone has, besides, in several species of Cgstignaihus, an 
external acute conical spur. 

Such sexual differences, conspicuous in parts of the skeleton, 
occur in all the classes of Vcrtebrata, and ecirtainly arc of great 
importance to the palrcontologist. Some y<".\r< ago, I pointed out 
that the thick rmj in the ventral fins of the Tench {Thica vul(/aris) 
is a sexual peculiarity of the mak^, not present in the female — 
an observation which has been latterly adopted and confinned by 
Ueckel||. I was not then aware, nor has it been observed by 

♦ Spec. nov. Test. Ran. p. 26. 

t Sf innius und Siebnld, Vergl. Anat. Reptil. p. M*^. i^ota 1. 
X Osteol. Catal. i. p. 120. § Neckartische, p. 51. 

II Ueckel imd Kner, Siisswaiietfliehe Oestr. p. 77« 
Jnn. ^ Mag, N. Hist. Bet. 8. Vol. m. 25 
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the Utter ielitkyologiit> ikU this differencs smtmds edso to ik§ 
pMs bonst. In the male (PI. XYI, fig, A. A'.), the fimbie bonei 
•re eoiiTergent towards each other, and ^enmlly not perfectly 
aymmetrical in shape. The anterior portion of each of them la 
composed of two broad horizontal plates, one above the otheri 
waited lor the greater |Murt of their length, but separated bj » 
narrow fissure anteriorly. The upper plate is concave, spoon- 
like, broatle<?t anteriorly, and terminates posteriorly ^ti a thick 
oval knob, to which are joined the first two mys: the tirst thin, 
small, riidimentar}', without phahini^t al jumts ; the second ex- 
tremely thick and cuneiform. There is a stout uiLtatarsal part 
at its base, situated along the inner side of the tirst rudnnciitary 
ray ; its length is nearly one-third of the entire ray. The lower 
plate is twice as broad as the upper. The posterior portion of 
the pubic bone is irregularly three-sided, broadest behind ; its 
upper angle especially is thick and rounded. The broadest side 
of this portion has an oblique direction to the longitadinid axia 
of the pelvia. 

Comparing these pubic bonea with thoae of a femsde (FL XVL 
fig. B. F.), we find the latter not demting firom the form usual 
in other apeciea oiLeiseiseasi namelv, each of them has more the 
appearance of a single bone, with a longitudinal ridge and with 
a deep and wide notch in firont; they are more parallel to one 
another or slightly convergent. In specimens of the same sise, 
the pubic bone of the male is 1^ aa broad as that oi the female. 
The point where the first two rays articulate is not madi 
thickened, and these rays themselves are only half as stout as 
in the male. The po^'terior processes of the pubic bones are 
similarly shaped, but only half as large ; and their broadest side 
has a horizontal ( < tion. 

rix)f. Troschei* described and figured, in the same year in 
^vhlch I published the observation on the externally visible 
sexual difference of the Tench, one of those remarkaljly well- 
preserved freshwater fishes from the Braunkohle of the Sieben- 
gebirge. He fouud therein the same structure of one of the 
rays of the ventral fins and the broad pubic bones ; and not 
being aware of the peculiarity of this part in the Tench, he called 
the fish Lmcuem ioniser, on Tarsiehtk^ ehgans. I think the 
specimens en which thu apeciea is founded are males of a roedea 
of Tinau Leudseus macrurus, Agass., certainly is a difacnt 
species, and not the female of Tamehihys, having much larger 
scales, similar in sise to those of Leuetscus vulgaris. But 71v9» 
iekthys elegans agrees^ moreover, in other respects with Tinea, 
Most of the European Leucisci have nine rays in the ventral 
fins, whilst Tinea vulgaris^ like TarsidUhys^ has ten, or, in fact, 
* VeriiaDd. Niederrlism. Vsrans, li. pi. 1. f. 9; 3. 
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eleven, the first short rudimentary ray bcinj? a true ray, and 
present ni the liviug and extinct s]>ecies. Tioschel has rightly 
marked it ; but he has mistaken it for a part of the first thick 
rav, that this appeared to liave two metatarsal bones, one at 
tlic Side of the other. The fossil fish differs from Tinea ni 
having the dorsal fin decidedly more advanced towards the head, 
and tihe caudal fin forked; but if we consider, on the other 
hand, the thiclmeaa of the raya in general and the amall aise of 
the scales (also expressly mentioned b^ Prof. TroBchd)^ we are 
nevertheleia obliged to acknowledge ita doae affinity to the 
recent genus*. 

This semal difieience in the Tench appears to be in connexion 
with the propagation. In the season of spawning I usually 
found the base of the ventralsi in old males, inflamed, and even 
excoriated and bleeding. At that time of the year they are 
compelled continually to rub the belly upon places where the 
spawn is dc])osited by the females ; and they are so passionate, 
that they eontinue to do so, even if caught^ on the bottom of 
the vesaei in which they are kept. 



XXXIX. — New Helicidae collected by W. Theobald, Esq., jiui., m 
Burmah and Ute Khasia HilU, and described by W. H. Ben- 
son, Esq. 

1. Helix Acrii, nobis, n. s. 

Testa angustp umbilicata, eleTato-conicn, f i o* hif<jriiii, oblique stri- 
atula, obsolete granulosa, subtus ^Iinuu^^llm' s[)iralit('r ^fiiatn, 
albida ; spira elougato-conica, lateribus plaiiis, apicc obtusiuscuiu, 
antora leviter impressa ; anfiractibiu 6^ planidatis* altuno vix de- 
aoendente, ad peripheriam aeate carinato, ban planiuseiilo i aper- 
tura valde obhqiia, tetragono-Iunata, periatomate siipeme expaii- 
ainaculo, subtus expanso» reflexiusculo, margine colttmeUari late 
angulato-reflexo, Timbiliciim ^mrtim celante. 

Diam. major 10, minor 9, axis i) nnll. 

Habitat ad Teria Ghat nioutiuni Khasie&, rare. 

It approaches the larger Jf. ('rrjnfmm, B., of the hill rririoii 
fionth of the Ganj»etic angle; but, besides thr nbscneeof the pe- 
cuiuir eolourinf? of that species, it is distinguished by ita more 
elongate and re«;alar couieal form and by the flatter base. The 
single specimen examined is nmcb weathered, so that the senlj)- 
turc and colour may eventually recpiive an amended description. 
There is a ianil rulbus tint, not to be detected eliicwhere, towards 
the termination of the keel. The spire is more attenuate than 

* Specimens of Tamchthys clrQ'^^.'^ fmm the same Ifieaiity (Sit lx niije- 
hurge), in the Bntisb Museum Collection, and 8i>€Cimeii8 collected by my- 
teu at tiiat place, exactly agree vritb Prof- Troicbel'i deseription and fignra. 



388 Mr. W, H. Benson on new Uelicidae 



that of the Javanese H. Conus, Ph., from which its umbilicua 
aad the form of the aperture sufficiently distinguish it. I had 
affixed the MS, name of PueUula to this shell in my report to 
Mr. Theobald; hot, on aecoant of its similarity to If. PudlAiA 
the late Mr. W. J. Broderip^ I have deemed it advisable to adopt 
a more distiiict and expressive designatton on publishing a de- 
scription. 

2. HeUx Galea, nobis^ n. s* 

Testa vix perforata, oonica* trochiformi, oblique striatula, stnis con- 
fertissimis spirnlibns ^nnnlosis decussata, albida (decorticata) ; 
spira regulariter conica, apice acutiusculo, sutura impressiusculay 
submarsriiiata ; anfractibus 7, superioribus convexiusculis, tuin 

})1anulatisj uitiino noii descendente, acute carinato, subtus plauu- 
ato, prope carinam leviter excavato ; apertura valde obliqua, trans* 
versa, anguste angulari-lunata, peristomatii maigine superiori 
recto, biisdi arcuato, iotus incrassato, columellari supeme refiezi- 
naculo perforationem subtegente. 
T)iam. i^mjor vix P, minor 8, axis 5^ mill. 
Habitat ad Teria Ghdt, raro occurrens. 

This species is shorter in proportion to its height than the 
Javanese H, Conus, and may easily be distinguished by the last 
whorl not descending. The shell is much weathered; the sculp- 
ture is indistinct and the colour uncertain in the single spe- 
cimen submitted to my examination* 

8. HeUx Petamu, nobis, n. s. 

Testa perforata, orbieulato-oonvexa, radiato-striatula, nttlda, trans* 
Incente, cornea; spira brevi» convexittsenla, apice elevattuseido^ 
obtuso, sutura leriter caualiculata ; anfractibus G convexiusculis, 
lente accresccntihus, ultimo ad peripheriam valde rotundato, sub- 
tus convexo ; apertura subverticali, late lunata, peristomate intus 
ad margiuetri ipsnm albo-labiato, margine basaii arcuato, colu- 
mellari ad perforationem brcvis:jinie reflexo. 

Diam. major 10, minor 9, axis 4 mill. 

Var. spira conwxiori: Diam. major 91, minor 9, axis 4^ mill. 

Habitat ad Phie Th&i, vallis Tenasserim. 

A small polished Nanina of the vitrinoid type, notable chiefly 
for its shallow canaliculate suture^ and for the labiation, which is 
so even with the edge of the lip^ at the base, as to give a solid 
appearanee to the shell. 

4. SeUx Cauiga, nobis, n. s. 

Testa perforata, conoideo-depressa, solidulu, ublique striatula, striia 
niinutissimis confcrtissimis sp&alibus sub leute signata, lulidula, 
fulvescenti-coniea, subtus pallidiori; spira conoicfes, sutura iooh 
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preMtf fiubiDtt^natii, aptce obtuso, hyalino ; anfracttbus 5 con* 
Texiuacufia, ultimo ad peripheriam valdo rotondatoi apertnra 
obliqua, 8ubrotuiidato4uiian» periatomate acuto^ recto> margine 

columellari brcviter expan?o-renexo. 
Diam. major 7, minor 6, axU 4 mill. 
Habitat ad Phie Thdn, vallis Tenasserim. 

A small Naniua-lil e species^ with no very prouiiucut cha- 
racter besides the minute spiral sculpture. 

5. Jdelis MoUeida, uobis^ n. s. 

Testa anguste perforata, conoideo-globosat tenui, obsolete radiato- 
striata, nitida, fusco- vel castaDeo-comea ; spira conoidea, lateribus 

convexiusrnll'j, ?nfiirn impres^a, piibmargiiiata, apice obtuso; an- 
fractibus j,', arcte ctnivulutis, couvi xmsruli?, ultimo ad peripheriam 
rotundato, bubtus convcxo; aperdim vix ubliqua, lute lunari, pc- 
ristomate recto, acuto^ margine columellari augustc rtHcxo. 

Diam. inaunr tix 5, minor 4, axis 3 mill. 

Habitat ad Bangoon, satis oopiose* 

A minute shell with a more conoid spire and more doaely 
wound whorls than Cauda, It is altogether deficient in the 
apini fitnte which distinguish that species. 

6. Helise finUnUB, nobis, n. s. 

Testa SLibaii^uate ct pruiunJc iimbilicata, conoideo-scniiglobosa, 
oblique stnatula, cornea ; s[)ira depresso-conoidea, apice elevati- 
uscttlo, obtuso, sutura impressa; anfiraetibus 6 conYexiusculifi, 
ultimo nou dsBcendente, ad ambitum rotundato, circa umbilieum 
Tlx perspectivum carinato, carina spirali, intrante; apertura leviter 
o])]if|xia, rotundato-lunata, peristomate recto ?, acuto ?, marginibos 
eallo tenui junctis, columellari breviter reflexo, cum basali augulum 
fere rectum efformante. 

Diam. major 8, minor 7, axis 4 mill. 

Habitat ad Phie ThAn. 

The single speciiiK n obtained for examiiiaiiun is not in good 
ordeij and ihe apeiUire is cleaily defective. IS'otvvitbstauding 
these disadvantages^ the formation of the umbilicus, with its 
earinated edge continued along the whorls within the cavity, and 
the consequently angular base of the columella present such 
peculiar featurea, that the form runs no risk of being confounded 
with any other known species, and is certain of recognition when 
it may again be met with* 

7« H^ix Aeerra, nobis, n. s. 

Testa perforata, orbicukto^depreflra, tenui, obscure radiato-striatula, 
pallida cornea, vix nitente i spira planata, apice vix elevatiusculo, 
obtuBO, sutura impresnuscula, tenui-marginata ; anfractibus 6^ 
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angustu, aiefce ocm? olutifl, pliinnlatis, nltiino superne oonvexiaaeiilo, 

id peripheriam superae angulato-ooinpresso, Babtus convexo; 
apertura vix obliqua, late lunari, angustiori, peristomate tenui, 
ariito, marine bnsuH arcuato, columellaii obUque deaoendeatc^ an- 

pei ne hreviter reflexo. 
Diani. inujor 28, minor 25, axis 9 mill. 

Habitat in yalle Tenasserim, et ad urbem Mergui, satis freqtiens. 

A thin Nanina, distinguished at first siglit from decusavla and 
other allies of N. vitrimid^s by its more depressed form, flat- 
tened spire, and more compressed periphery, independently of 
the great difference between its sculpture and that of H. dccus- 
gaia, B. From reqtkndens, Th., of the Tenasserim region it is 
separated by its spread orbicular form^ its flatness above^ and by 
its compressed periphery obsoletely angled towards the npper 
part of the last whorl. A single specimen^ not quite fireahi waa 
leoeived for description. 

8. Helix perpaulOf nobis, n. s. 

Testa perforata, depretso-globosa, oblique striatnla, sub epidermide 

cornea alMdn : «fnra conoideo-convexa, nyiico obtiiso, sutura im- 
pres«n ; rintrnrf ildis 4-^ sensim crescei i ii 1 m > , convcxiusculis, ultitno 
rotundato, sulitud convexo ; apertura uhlujua, rotuiidato-lunan, 

Seristoniule recto, acuto, margiae columellari reflexo, subobUqoe 
esccndente* basali aieiiato. 
Diam. major 2, minor If, axis 1^ mill. 
Habitat ad Pbie Th&a, raro. 

Allied to IT. Mokeula ; but, besides its mueh smaller size, it ia 
more globose. The single specimen received is much weathered* 
It is probably translucent and polished when fresh. The spire 
is less conoid, and the whorls not so closely wound as in tfl 
BmUulot Uutton, of the Western UimaUya. 

9. Helix pauxiUula, xioh\9, w,^ 

Testa miiuite perforata, df^j^rpp^n, striatula, striis confertis niinutis- 
simis Fj)iralihn'3 ntrinque ornatn, dinphana, nitente, pallide cornea; 
spira convex I ii5,ciila, apice obtuso, sutura profundinseula ; auri ac- 
tibuB 4 Kcu^un crescentibus, convexiusculis, ultimo subtu!> convexo; 
apertura obliqua, sublate lunari, peristomate recto, acuto, maigine 
columellari arcuatim desoendente, supeme ezpaaso ; perxompEalo 
excavato. 

Diam. major 2, minor 1 J, axis § mill. 
Habitat arl Thyet Mio, nec raro. 

This minute shell, when examined under the microscope, ex- 
hibits a beautiful and well-pronounced spiral sculpture, which, 
in addition to its flatter spire and sraaller number of whorls, 
assists in distinguishing it from the Western Himalayan if./ii^- 
mmcula, liuttou. 
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10. Helia: scalpturita, nobis, n. s. 

Testa utni)ili( Mt.i, globoso-dapressR, striatiila, coiifertim spiraiiter 
acuducto-strmta, iiitidiusculu, albida, versus apicem et antiee pal- 
lide rufescente, aiii^uando uaifasciata ; spira conoidea, apice obtiuo, 
aotom ImpreiiAs aaftftetibiia fi^ MiMim aoeiweentibiUt omiTeu- 
useiiliay mamo lotnndato, aatice pamm breviter dnmndente; 
apertura obliqm, rotundato-Iuoata, perifltomate tenui, expanri- 
Qficulo, margine eolumellari dilatato-ezpanio, nmbilioiim angustum 
profundum partim cclante. 

Diam. major 22, minor 19, axis 14 rmll. 

Var. depression: Diani. major 20|-, injiior 18, axis 11 mill. 

Habitat in regno Ava, tctslt Frof. Oldham. 

Independeutly of size, colour, and irreater solidity, there would 
be little to distin stilish thin slit 11 lioni the true H. similaris, Fer., 
were it not for its peculiar sculpture. A still more depressed and 
buialler variety than that oi wliieh ihe measurenieiit is given, was 
found by Mr. Theobald at Thyct Mio or Prome, in eouipaiiy 
with H. similaris of the ordinary form and sizc^ and having the 
horn-coloared epidennia minatdy wrinkled aa in tbe F^ang 
shell. H» MmtMf alao oeeura in the neighbourhood of Dacca 
in Bengal^ in Sonthem Indiai where Dr. Jerdon found it acaroe, 
in Chinay and moat plentifully on the bills of Moka in the Man* 
ritiua^ creeping even on the wood work of the country-housea. 
Dr. Theodore Cantor is the authority for its occurrence at Macao 
andPnlo Pinang, from both of which places he favoured me with 
specimens. If its Braailian habitat be conectly given, it is the 
most widely-spread tropical Helix known, ix* icalptmiU ia 
named from its shallow seraUked sculpture. 

11. Helix levicida, nobis, n. s. 

Testa angustis^iine [u rt'irata, globoso-depreasa, teuui, oMi([ue Btria- 
,tula, Btriis S[)iralibus obsoletis sub lentc vix decussata, polita, 8ub« 
diaphana, luteo-comea ; spira convexiUKUla, apice vix elevatinseulo^ 
obtuao, stttnra impreasa, margmata; anfrai^bus 3 cebriter accres- 
centiboBt ultimo antice m^ori* subtos oouTexo-suboonoideo, peri- 
pheria supeme subangulato-rotundato ; apertura obliqua, magna, 
rotundato-qnadrato-hinari, ]>eri<atomate ncuto, suporno antrorsum 
arcuAto, nvirjrinc columellan subverticali, supeme brevitcr reHexOi 
nmbilicurn ^ul)tep(^nte, basali leviter areuato. 

Diatn. major 7, uunor ij^, axis 3^ mill. ; apert. 4 longa, 4^ mill. lata. 

Habitat ad Phie Tb^, rare occarrens. 

Described from a single specimen in ^Ir. Theobald's collec- 
tion. Were it not for the presence of the ])erl"oratioii, the shell 
might be easily ascnijed to Vitrina. It hsm close relations with 
two species^ which are nevertheless quite distinct, collected in 
Polo Pinang by Dr. Cantor^ and by Dr. Jerdon in Southern 
India. 
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A shell was obtained by Mr. Theobald at Thyet Mio, which^ in 
form and sculpture, has a great resemblance to M. Albeit 
Monsson's Maaura Helix squamiihsa — only 4^ whorls being 
present, and the aperture imperfect ; the narrower umbilicus 
may be (hic to the immature state of the Burmese shell. I can- 
not, tliL ix tort, without further information, venture to describe 
it imdcr the provisional name* communicated by letter to its 
iliscoverer. It is here indicated in the hope that it may be 
dceued worthy of search by future collectors. 

Two other small Helices were met with by Mr. Theobdd at 
Thyet Mio and Phie Thfin | and a minute species^ with an open 
umbHieusi at Rangoon. lliMe are in such a defeetive state as 
to render them unfit for description, any attempt at which would 
probably lead to confusion. 

H^w dknacterica, nobis* 

Jonm. As. See. Calcutta, 1836, toI. p. 352. 

This species was taken at Teria Ghat, in ^xul idiiditKni, by 
Mr. Theobald. It is covered by an olivaceous epidermis stro!ii;ly 
plicate obliquely on the upper side, the folds extending a little 
way below the keel. My original specimen was decorticate. 

Testa miuure, carina ubtusiori, sutura impreisba ^ anriactibus 7 con- 

▼exniBcuh^, idtimo subtus couTexiori. 
Dism. major 15, minor 14» axis 8 mill. 

A single weathered specimen of this shell has been examined. 
It may possibly prove to be a distinct but allied species when 
a series of perfect specunens can be examined; but I do not con- 
sider its separation advisable without further information le- 
specting it 

On reviewing the shells fi*om the Burmese Territory described 
in this nnd former numbers of the 'Annals/ it appears that of 
the genus JJelix alone twenty-one new species have been obtained 
by Mr. Theobald, in addition to four novel forms in a statt^ too 
imperfect for description, and that two others have been twulri- 
butcd by Professor Oldham^ making a total of tweuty-thiee de* 

* On fiutber conaidmtion it anpears probable that tbia shell is no- 

thinp- more thnn nn immattjre aiul decayed specimen of the variety of 
H. rotatoria, V. d. Busch, which I formerly noted as occurring lower down 
the^ Irawadi, at AkouktouDf^. There it a|)i)cars to be lusuciutcd nith a 
variety of H. tapeina, B., which lias been confounded with H. rotatoria by 
( Wrvt-r-^ unnrqiiiiiiitfd " itli rlu typical form. The Itlstiont of the Jsf a- 
mwn species with M, sgmmuiom are very close* 
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scribed HeSce$. From the Khasia Hills, Mr. Theobald's re- 
searches have famished four species previously unknown, besides 
fixing the exact localities of those described from the same 
quarter tv;( nty-three years ago. 

Mr. Theobald has, moreover^ either already published, or is 
about to publish in nn ludian Journal, under the names of 
Helix Castor and //. Pullu.r, two shells which I consider to be in 
an itnmatnre condition. One ot" these' I have no hesitation in 
rcfeniiiLr to the young of //. Oxytcs, 1^ ; the ot]ici\, if not the 
young of a \ ai iety of that shell with a more eonoid spu'C, is pos- 
sihly that of //. Ci/muiiiun, 13., discovered by Dr. Cautor in the 
island called Pulo Lancavi, or of H. Chevaliiri, Souleyet, an in- 
habitant of the Malayan Peninsula, and which, if found also in 
the Khasia Hills, will not extend through a longer range of 
CO n il try than II. Ca^lrOj 13., has been proved to occupy at certain 
distant intervals. 

An examination of the young of H, Cycloplax, B., the Dar- 
jiling ally of Oxytes, in which Mr, !¥• Blanford consideredi 
though with some hesitation^ that he had detected a new dieU^ 
confirms my opinion that these large sharply-keeled spedmena 
are in a state which demands caution in deiding with them as 
distinct speeies* 

ChdCenham, Maieh 2Sth 1859. 



XL. — IkHriptionof a new Bulimus frm Jerusalem, 
By W. H. Benson, Esq. 

BuUmm Benjamiiicus, Roth, MSS. 

Testa perforata, suhulato-tanita, solidula, oblique rugose subplicato* 

striata, fernigiuea, circa aperturam albida ; spira sensim decres- 
cente, satis gracili, apicc obtuso, sutura profiuitliuseula ; anfrncti- 
bus 6 subconvexis, ultimo ^ lougitudinis a^quautc, subtus rotundato; 
apertura obliqua, ovali, peristomate recto, acuto, uiargioibus callo 
teuui juDctis, columellari superne lato, expanso. 
Lon^. 71, diam. 3, apert* long. 2i mill. 

Habitat prope Hierosolymam* Detexit Dr. Both ; specimen descrip* 
torn inrenit Dom, £. Atkinscm. 

The late Dr. Both first discovered this species while in com- 

{)any with Mr. Edward Atkinson^ a surgeon residing at Jerusa^ 
em, by whom two specimens were subsequently obtained, one 
of whidi was transmitted to the Leeds Philosophical Institution^ 
with a reqoest that it might he published under Dr. Roth's ma« 
nuscript acsiguation. 

The shell has certain relations with Bulimua acuius, Muli.,bat 
may at first sight be distinguished from the young of that species^ 
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provided with, only six whorls, by thi? absence of any angle at 
the periphery, its greater solidity, larirer perforation, more con- 
vex whorls, uiore slender spire, and by the greattr obliquity of 
the striation. The aperture is not quite perfect; and the shell 
has evidently been buried in a fcrrogiaoua soil^ with the colour 
of which it ha:s become stained. 

M. Albert Mousson, in a Memoir on Professor Bellardi^s 
shells, notices B, acutm as fuuud at Sayd, as well as Pupa Gra- 
nunit which had not previously been observed so fai to the east- 
ward. A dead specimen or two of the latter shelly found by 
Mr. Atkinson ii^ the sand of the Brook Kedroii^ near Maraabbai 
aocoinpanied iS. Bet^amHeus, vad, not having been pievioualy 
noticed in the vicinity of Jemsaleni^ was supposed to be a new 
species. Like the shell taken by myself in Provence, and tiie 
specimens which occur near Villa Franca, in the neighbourhood of 
Nice, it possesses a parietal tabercle at the angle of the insertion 
of the outer lip,— a feature omitted in the characters contained 
in the 2nd volume of Dr. Pfeiffer's Monograph^ where only seven 
teeth and plicae are assigned to the aperture. 

The discovery of these two shells near Jerusalem in a living 
state, will be necessary to prove that they are not subfossil relics 
of a past aera. They are discovcrirs ot a more recent date than 
the }jublication, in 1855, of Dr. iioth's * Spiciiegium.' 

Cheltenbsm, Apiii lit, 1869. 



XLI. — On fhp Natural Order Styracese, as distinguished from 
the by mpiocaccae. By John Mt£as^ £'.ii,2S.j I'J^.S. &e. 

[Continued from p. 284.] 
4. Pamphilia* 

This genus scarcely differs from Striffilia, the principal pomt 
of distinction being the suppression of one-half of its stamens, 
which are only five in numoer, and alternate with the petals; 
they are only two-thirds the length of the petals, and the anthers 
arc one-third the length of the filaments : these last are mem- 
branaceous, broad, nearly double the breadth of the adnate 
antlier-eclls, forming an expanded thin border round the sides 
and apex of the anthers. The anthers arc sometimes drticient of 
pollen, in which case they cohere slightly by their margins into 
a tube, from the bottom of the anthers to the base ; but when 
polliniferous, they are distinct and i'vcv, a character of frequent 
occurrence in Slriyilia : they are glabrous, exce})t along a dorsal 
median nerve, which is stellately pilose. The o^ nry i^? depressed 
and turbinate^ corresponding in its internal btructmu with that 
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of Strigilia in all respeets, except that it has only a tingle erect 
0¥iile in each pscudo-ceU* The fruit I have not aeen, nor does 
it appear to be yet known. The following amended generic 
cbaiacter ia founded upon my own obsemtions 

Pamphilia^ Mart. — Floret hermaphroditi ant subpolygami. 
Cafys CMnpannlatnsy crasaoMSoriaeeila^ extua dense tomen- 
toBUSy margine 5-d(»itienlattt8. Petah B, oblonga^ craaaa^ 
tomento atellato dense yelntina^ apioe inflexa, »stiTOtione val* 
rata« imo adbesione staminum breviter connate. Stamina 6, 
hypogynaypetalis altenia ei paullo breviora; filamenta latissima^ 
compianata, menibranacea, antheris duplo longtora et latiora^ 
gldnra, imo plus minusve breviter sese et cum petalis laxe 
adhsercntia, apice obtusa et retusa ; anthera oblongse, dorso 
ad filamenta adnatie, 2-lobse, lobis lincaribus parallelis paullo 
aegregatis, rima lougitudinali antice dehiscentibns, valvis 
membra nacr is. irlfibris ; {ataminn sferifin fertilibus ouniino si- 
milia, sed intra antbcras intuhnm cohairentia, tubo cum potaUa 
laxe a,2;glutinato, anthcrarum locuilia vacuis). PoZ/ct? ovatuni, 
8-sulcatum, reticulatum. (hmrium dt prcsso-tiubinatum, ul- 
bido-tomeutosum, calycc tertio brcvius, sujXTne l-loculare, 
imo psendo-B-lnculare, scptis cum iiervis totideni parictalibus 
continuis ; ovula 8, e basi erecta, in loccllis soliUi ih. Stylus 
teres, longiLudine staminum, crcctus, glabcr. Stigma obsolete 
d-lubum. Fructus ignotus. 

ArbnsculiB Bru^auea ramlis, foUii mbim, memm esl^tfj- 
lm»qu$ piUi foicienkUu rubiginoio-tameniMtB *, folia aUenut, 
eUiptiea, eariaeea, iniegra, subhu tomenioia, nervu vmkgue 
reticttlatU valde prominetUihus, juniora superne pubeseefUia, 
aduUa ghtrai racemi simplicet, asnUareSj foliis iub-bremoreSg 
pedicellis altemis, cahjce bremffribmi florea/iam; petala ear- 
teme tdbidO'tommteila, miiu glabra, 

1. Pamphilia aurea, A. DC. Trudr. via. 271. — liraBilia (Prov. 
Minas Geraes. Ciaussen, 181). 

2. Pamphilia shjracifolia, A. DC. loc. cif, 271; Dclesscrt, loon. 
Sil. V. 18. tab. 42. — Brasilia (Frov. Minas GeraSs. Ciauuen, 
135; Gardner, 4994^).--^, 8. 

I have two specimens of the latter species, one collected by 
Clanssen, the other by Gardner : in the latter the anther-eells 
are entirely void of pollen, and the filaments below them are 
united into a monadelphous tube : in Claussen's specimen the 
filaments are distinct, and free nearly to the base, as shown in 
Pelessert's excellent representation; the antliers are pollini- 
ferons. The ovarv is ovnligerous, as in Gaiducr's plant. It is 
therefore most probable that in P» aurea the union of the fila- 
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Hu nts for nearly their whole lengthy as described by Pro!'. i)eGaa- 
dollc, is a sexuai^ not a general character, 

5. FoVEOLARIA. 

Thia genus was established by Ruiz and Pavon upon five 
Feni\'ian species : of these, Prof. A. DeCandoUe rejects fotUTj 
which he refers to Styrax (Striffilia), retaining only F.fernt- 
ginca] of the latter, an excellent figure is priven in Delesscrt's 
* Icones Selectrc/ r. tab. iS, the detailed analysis of which, and 
the description m the ' Prodromus/ constitute all the knowledge 
we have concerning it. As I have never seen a specimen, I 
canii )t form a decided opinion of the validity of the genus. Like 
Pajnjj/iida, it is distinguishable from Strujilia in its ovary liaving 
only a solitaiy erect ovule in each pseudo-cell ; but it difi"ers again 
from ruinphiUa m Laving, like StngiUuj iO stamens. Its cluef 
differential character^ that of its mouaddphous stamens, as I 
have suggested in PmnphiRa, is probably only a sesoal feature^ 
and not moie than a lax agglutination of the maigina of the fila- 
ments : that of its free ovary is common to StrigUia and all tlie 
genera of the Styraemem, It resembles Paa^kiUa greatly in 
habit, and appears to differ from it and Siriffi^ only in the cha- 
ractera above mentioned. If, therefore^ its ovules be sometimes 
more than one in each division, as Prof. DeCandolle suspects, 
there would not then remain a single feature to distinguiui the 
genus from SirijfUia* 

From the materials above cited I have drawn up its generic 
character as follows 

PovEOLAiiiA, 11. & P. Tremanthus, Pers, — Flares subpoly garni. 
Calyx campanulatus, crasso-coriaceus, extus densiter tomen- 
tosus, margine S-doiticulatus. Petula 5, oblouga, erassa, 
calyoe 2-plo longiora^ extus tomentossj imo (adhsesione sta- 
roinum) breviter connata^ nstivatione valvata^ apice inflexa. 
Stamina 10, uniserialia ; filamaUa lata, membranaeea, antberis 
sesquilonga, doiso pubescentia, imo sese et com petalis laxe 
in tubum connata ; anthera lineari-oblongse, dorso ad fila- 
menta adnata;, 2-lob8e, lobis linearibus, pa^lelis, distinetis, 
rima longitudinali dehiscentibus. Ovarium ovoidenm, se« 
riceum, snpeme I-loculare, imo brevissime pseudo-8-loeelUH 
tum, septis cum ner\ns totidcm parictalibus continuis ; omila 
in quoque locrllo 1 (vcl intrrdnin '1] f basi crecta. Stylus 
cum ovario continuus, gradatim attenuatns, pilosulus, Inniri- 
tudine stamiuum. Stigma breviter 3-lobum. Bacca ovoidea, 
calyce snfiiilta, l-locularis. Semuia 1 vel 2, imo ovulis steri* 
libus notatn, structura Strigilice. 

Frutex claim, tcruvianuSf ramis raiionk calycibus Joiitsque subius 
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f€mi§meO'Ummiom, fUis faiekidt^\ folia MUerm, obhngo^ 
elliptica, integra, utrmque obtusa, coriacea, tupmnB glabra; 
raeemi axillares, smplice9,J^lii9 dnph kngionti pedicelli a/- 
ierm^ calyee bremores ; floret parvi* 

1. Foveolarin fernujuu a, R.&P. Syst. 100; BC.Prodr. viii. 272 ; 
Dcless. Icon. Scl. v. 19. tab. 4^. Tremanthns frrrugincus, 
Pers.Ench. \. AQil . Strigilia raccmosa, DC. Prudr. i. C2l 
{noa Cav.), — Peruvia. 

6. Halbsia. 

I liavc already given full details of tlie stnicture of the ovary 
in this gcnuft, of the ciirions mode of drvelopmrnt of its ovules, 
and the growth of its iiuiL and seed, all ot which show clearly, 
notwithstanding these anomalous appearances, that it belongs 
truly to Sti/racea, In habit, the species bear great external re* 
Bemblance to those of Siifrax; the petals are of tlie same form, 
eolonr, and aise^ the sestivation of the corolk is similar, and in 
their stamens there ia a remarkable resemblance : bat the flowers 
are not racemose, as in that genua; on the contrary, they grow 
npon slender, drooping^ solitary peduneles, which are few, and 
fasciculated at the ends of the terminal branehlets, appearing in 
the axils of the fallen leaves of the previous year's growth, before 
the new leavea sprout, so that the branehlets then bear the sem* 
blance of racemes ; but before the fall of the corolla, other young 
branehlets grow out of the axils with great rapidity, to a con- 
siderable length, producing fresh leaves in abundance, which 
completely desitroy tlic racemose appearance of the branehlets. 
The ))( (luiicles are iougerthan the flowers, which resemble those 
of Htyrax officinalis. In their structure the anthers quite con- 
form to those of /SVyrao; and Strigilia, the two ]>arallel linear 
lobes being separated by a considerable inti r\al^ (luitc adnate 
for their entire lcn«:th npon a moic or Icti broad li^ular fila- 
ment, very tluu and nicnibrauous in texture, and bursting in- 
wardly by a longitudinal fissure : the filaments continue broad 
and comjjreased to their base, where they are laxly connate for 
a short distance, and at the same time they slightly agglutinate 
together the bottom of the dawa of the petals — all being easily 
separated without any laceration of the parts; indeed before the 
flower fiEides they become detached from one another of their 
own accord; it is therefore incorrect to describe the corolla aa 
monopetalous, and the stamens as monadelphous. I have ob* 
served that in H, ietraptera the style is simple throughout its 
entire length ; but in H, dg^iera it most frequently (but not 
always) divides into three distinct thread-like portions for a 
oonaiderable distance from the summit. There ia generally 
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much symmetry in the number of its parte : in H, tetr^piiin the 
calyx is 4-toothed^ the petals four in nunber, and the stamens 
eight or twelve; in H. diptera the same numbers prevail, the 
stamens not exceeding eight; but in the latter species there are 
sometimes iive teeth in the calyx^ and in such case there are 
five, rarely six petals, and the number of stamens is diminished 
to seven or six; but these are probubly only exce})t!ona] rrcur- 
rence:^. The style is conical and hollow at its base for about a 
quarter of its length upwards, the three or four parietal nervurcs 
continued from the inner surface of the ovary extending along 
the sides of this hollow cavity. The structure of the ovary, and 
the singular mode of its development and growth, have been 
niniutely described in a jireceding i)agc (1'37). From il.ese 
observations, which arc in great part novel, I have drawn up the 
following character of the genus. 

HALvaiAj Ellia.^l'^irw bermaphroditi. Calyx parvus, tarbi* 
natns^ovario adnatua^ margine libero bine breviter 4-6-denti* 
enlatasy dentibna acntis^ erectis^ nervis medianis cum carinia 
totidem decorrentibus continnis. Petah 4-5^ dentibna calj« 
einia altema, ampla, lata, cuneato-oblonga, tenuiter membra- 
nacea, adhscsione staminum imo brevissime agglutinata, sesti* 
vatione valde imbrieata* Stamina 8 vel 12, seepe 10, uni- 
aeriata, subsequalia, petalis paullo breviora ; filament a com* 
pressa, loriformia, imo cum petalis laxc agglutinata, interdum 
libera ; antkerce introrsie, summis filamentoruni omnino ad- 
nata^, rt iis 5-])lo breviores, 2-lobai, lobis diKcretis, parallelis, 
lincaril)ii?^, rima lungitudinali debiflcentibus. Pollen 8-L'oiiiHn, 
angulis bulla signatum. Ovarium turbinatum, semisupeiuni, 
dimidium inferius ealyei adnatum, bine post anthesiu citu 
elongaUiiii et valde auctuni ; dimidium superms non anpes- 
cens, hinc eonieuin, libciuni, stylo continuum, lummtaium, 
et fructu corouantc pcrsistcus ; 1-locuJarc, iuio scptulis 4-5 
brevibus radiantibus ad plaoentam centralem e basi ortam 
nezis, et com carinis totidem intemis prominnlia parietalibus 
intoa stylum percurrentibna continnis, hoc modo breviter 
4r-54ocellatnm^ looellis aupeme apertis et lobis calycinisoppo* 
aitis : wula oblonga, 4 aa 8 in qnoque locello, ad placentam 
biseriatim funiculis brevibus affixa, supenora erects, inferiora 
pendnla^ fere omnia abortion tia ; (enndte prolatione fundi ovarii 
obtingit nt locelli spnrii 8 (onico evanido) jampridem basi^ 
lares, moxparietales eveninnt; isti in principio aperti, dein 
membrana claosi, ssepe cnm periearpio osseo indurescant). 
Stylus filiformis, imo incrassatus et cavus, stamina paullo 
superans, interrer, aut apice 3-fidus. Sfif/ma simplex, fere 
obsoletum. Fructue obiongus^ siccus, indehiscensi apice 
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•ammo penuitente o?am ooimiatiit^ SM-alatns^ alu amplify 
aeqnalibusi vd dtematim minoribus, e nervii calydiiii ori« 
undis. Ntue ossea^ fuuformis^ 8-Biikaiay eentro l-locularis, 
parieti interno (e locellismodo tupradicto tFBDsktig eidaaais) « 
1-^loeeilata, loceUit monospermis. Semen erectum vel bus- 
penram, exanllatam, cylmdricumjyimtcuiSiw brem; teHa cati* 
cularis, ad pericarpiam laxe adhserens^ raphide simpliei aub* 
Interali notata; integumentum internum tenuissimum, versus 
hilum tilamento brcvi donatum, ad alteram cxtremitatcm 
chalaza lineari transverBali signatum. Embryo in aUmminem 
carnosura parcum paulkilo long:iorein inclusus, subtercs; m- 
dicula teres, cotykdonitnu vix latioribus iinearibus fere aequi- 
loDga. 

Frutices Amerir^p septentrumults, aspeclu Slyracis ; folia altema, 
ovata, aaita, vttf(ira vcl ylanduloso-dmticulata, decidua ; flores 
latemles, ca: (uiiUs annotinis aphylHs orti, solitarii, vcl stpjnug 
itmi, fasciculati, pilis steliutk tomentosi, pedicellis elongatis, 

1. Halesia tetraptera, Ellis, Phil. Trans, li. p. 931. tab. 22 ; 
Linn. Sp. 636; Cav. Diss. vi. p. 338. tab. 186 ; Gaertner, Fruct. 
i. 160. tab. 32. fi-. 2 ; Bot. Mag. tab. 910 ; Lam. 111. t.404 ; 
Mich. Fl. Bor. ii. p. 40 ; Pursh, Tl. N. Amer. ii. p. 449 ; 
Lod. Bot. Cab. 1. 1173 ; A. DC. Prodr. nii. p. 269 ;--ramnli« 
snbangolatia, cortice in fibriUis solabili ; foliiB elliptids, aca- 
minatis, senrnlatis^ dentiboa ^landuloaia, membranaceis, reti- 
culatis, jiinioriboa pubescentibus, adnltia fere glabria^ coata 
nervia veniaqne molliter aabpiloaulia, Isete Tiridlbtia^ subtua 
paUidioribna, nervia atramineia ibi prominnlis, petiolo sab- 
tesam, tereti, canaliculato, pubernlo; floribus 3-4-fascicii)atia, 
ex axillis aphyllia aonotinis, cum })ediceUia articulatia ; pedi- 
ccllo flori sequilongOj nutante^ tomentoso ; calycis tubo glabro, 
dcutibus obtaaiusculis, pubescentibua ; petalis late obovatis, 
glabris ; staminibus 12, iilamentis late mombranaccis, demum 
canaliculatis, molliter pnberulis, imo cum petalis brevissime 
agglutinatis ; stvio p-labro, staminibus longiorc, stigmatc fere 
obsolete ; fructu 4-ptero. — ^In Carolina, Georgia^ et Florida, 
— V. V, in hort, Kew» 

The above diagnoaia, differing in aome leapecta from that 
given by Prof. DeCandoUe, ia drawn from my own observation 
npon a tree that haa been growing in Kew Gardens from the 
time of Alton. The leavea are 4^-5^ inches long, 2-2} inefaea 
broad, upon a petiole 6 lines in length. The peduncles are 
ftom 4-b lines long. The calyx here is distinctly articulated 
npon Ihe pedundOf and ia alwaya gkbrona, though ita teeth and 
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the peduncle arf tonicntosc, while, I believe, in the American 
specimens the calvx' i;? wholly toracntosr, as described in the 
'Prodromus;' the whole ll!)\vi r is indeed only half the size of 
those in specimens from the United States, so that we may infer 
that it constitutes perhaps a distinct variety. The petals here 
are 6 lines long and 4 lines broad, narrowing gradually to the 
base into a claw, and are rjuitc glabrous ; in native specimens 
tliey are sparsely clothed on both sides with stellated hairs, ami 
in the bud tomentose externally. The stamens are 4 hnes 
long, the anthers 1 line, the cells linear, parallel, and separated 
by a distinet inteml; eacii filament » peifeetly glabrooai, 
tabnlarly hallow, 8ab-4-gonou8, and marked by a nerraie 
along its back ; the termination of this tube is fleshy, formitiff 
a ronndish linear connective upon which the anther-oeUs are 
dorsally adnate for their entire length. In the American spe- 
cimens the stamens are 6 lines long, the anther-cells being 
2 lines in length ; but then the filaments are much broader, con- 
sisting of a thin simple membrane with a central nervnre, and 
they are sparsely stel lately pilose; those in the bud appear to 
adhere togiether by their margins for their whole length, but on 
the opening of the petals they separate from one another almost 
to the base, and even there they are detachable by a sliglit f(»ror. 
The style is 7 lines long, slender, continuous with tlu^ free coni- 
cal summit of the ovary, and, like it, pc rlectiy glabrous; in 
the American specimens the style is pubescent. The internal 
structure of the ovary has been fully described ; the placenta in 
this instance rises to ^ the length of the internal space, fotir 
ovules in two series being found la each of tlie four basal divi- 
sions, two erect and two pendent. The fruit is from 1-1^ inch 
long, and |-| inch broad across the wings, which are equal, 

2. Balena HpUra, Linn. Sp. 686 ; Cav. Diss. vi. 338. tab. 187 ; 
Mich. Fl. Bor. Amer. ii. 40 ; Fursh, N. Am. Fl. ii. 450 ; Led. 
BotCab. 1. 1172 ; A. DC. Prodr.viii. 270 ramnlis snbangu- 
latis, cortice m fibrillis longis rimoso ; foliis oblougo-ovatis, 
acumine angnstato, imo acutis, margtne denticnlatis, dentibns 
glandulosis, supra Isete viridibns, subglabris, subtus palli* 
dioribus, obsolete pubemlis, margine ciliatis (junioribus pu- 
bescentibus), petiole canaliculato ym puberulo ; floribus 3-4 
majoribus, et ut in prsecedente in axillis annotinis aphyllis 
prrrcocibus, pedicellis flore brevioribus, nutantibus, et rnm 
calycc tonicntosis ; calycis dentibns acutis, petalis-1^5, «|):ii's<.' 
moliitcr pubcrulis, staminibus 8,filamentis latis,membran;u t is, 
glabris, imo vix agglutinatis ; ovario semisupero, tomcntoso, 
stylo hinc usque ad medinin j)ubcrulo, superne glabro, et sk- 
pissime in fills 3 tenuibus fisao ; fructu semper alia ^ latis. 
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2-3 obsoletis ant angnsti8Biini8.~In Carolina, Georgia, et 
Florida. — o. o. m korL Kew. 

The tree from which the abo?e diagnosis has been drawn haa 
always been considered by every one attached to Kew Gardens 
as the Styrax yrandifolium of Alton. Mr. Smith, who has been 
in that estribllslnnent for a period of thirty years, says that 
when hv tirst went there this tree was inidcrstood to be Aiton's 
jdant aljo\ I' mentioned ; but although differing: essentially in 
character, no oue durinp: this interval has suspected it to be 
otherwise than the species mentioned. liast year I watehed it?* 
prowtli, With the hope of liudnig for exainiaalion the fruit of an 
American species of Styrasc, biit, to my surprise, I found it to 
belong to Hnlesia, uhni 1 was assured that iL had never been 
known to produce fruit before. On eonij)aring it with an- 
tbentic native specimens of Halesia diptera, I am unable to 
diatin^sh any specifts difierenee between them ; but as many 
essential discrepanciea exist in the published accounts of the 
plant, I have given the above diagnosis from my own observa- 
tions. I find one peculiarity in the leaves which does not ap- 
pear to have been noticed : they are serrato- denticulated, and 
each tooth is terminated by a distinct stipitate gland, as I have 
noticed in some species of Cyrta, The tree scarcely exceeds 
8 or 10 feet in height — little more than half the size of //. /«- 
irt^tera, and is more frondose. Its leaves are from 3^-4 inchea 
long and 2i-2| inches broad, upon a petiole of 6 or 7 lines in 
length. Its peduncles are not articulated with the calyx ; they 
are 6 lines long; the calyx is 1 line; the petals are 10 or 12 lines 
long RTul 3-4 lines broad, tapering towards the base. The 
stamens are 8 or 9 lines lon«r ; the filaments broad and nieni- 
branaccous, quite glai)r(ms ; the anthers 2 lines in length : 
in the bud tin; filaments adhere by their margins for their whole 
length ; but when the tiuwer is expanded they are free nearly to 
the base, afterwards quite unconnected, and aUo muittaebed to 
the petals. The upper free moiety of the ovary is conical, to- 
mentose, and continuous with the style, which is slender, pu- 
bescent, and 9 or 10 lines in length. It frequently occurs that 
the style becomes deeply trifid^ being divided for a third of its 
length hito three fine threads, — a circumstance that does not 
occur in H.t€traptera,xiOJ is it anywhere recorded of this species* 
The placenta rises to near the middle of the cell of the ovary; 
and it bears a greater number of ovules than the former species. 
The fniit has only two opposite wings, the others being almost 
obsolete; it measures 1^ inch in length and j inch in breadth : 
the nut is fusiform, as in the other species. The parts of the 
fiower, though generally 4.raerous, are very frequently ri-merons, 

Ann. ^ Mag, N, Hist. Ser. d. Vol. iii. 26 
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so tbftt thin character alone ceasea to form a dittiDctkm between 
Halma and PUrottyrax*, 

3. Haksin parvifloraf Mich. Fl. Bor. Anier. ii. 40 ; Lindl. Bot. 
Kc-. tab. 952 ; A. DC. Prodr. viii. 270,— la Florida et 
Georgia. 

7. PTBBOaTTBAX. 

TTe liare no knowledge of this genua beyond tbe description 
of Znccarini in Sieber^a * Flora Japonica/ where the to pical 
species is figured. Having seen a specinien in fiower in Sir 
WilUam Hooker's herbarium^ I 'am enabled to speak of it with 
more confidence. The character, as given by Zuccarini, agrees 
well with the structure of the flower in Halesia, differing in no 
respect except in the pentamerous disposition of its parts ; but 
even that distinction I have shown to be of no value, because 
we sometimes meet with five petals in Halesia^ while in Piero* 
styrax corymbosa I have found some of the flowers with only four 
teeth in the calyx, with four petals and cig-ht stamens, all re- 
sembling in size, slmpc, and strurturc those of Halesia, the ovary 
hcini!; nt the same time of sirnihir foim, and in like manner 4- 
locellate at its base; indeed 1 can pLrcL'iV( no diii'ereuce what- 
ever in the structure of the tetranicrous tiowers of Pti-rustyrax 
and those of Ilalesia. There is, however, a considerable dispai-ity 
in their respective habits; and this appears to constitute the 
principal g( neric distinction. Zuccarini describes the calyx as 
haying tivc ucrvurcii between the lobes ; but he omits all mention 
of the carinate nervurcs, which, proceeding from the points of the 
teeth, run down decurrently along the pedicel, exactly as iu 
HaMa; in the latter genus we find the same intermediate 
nervurcs as are ascribed to PteroBtyrax* The petals are spathn- 
lately oblongs membranaceous, and free to the base, as in Aakna 
d^tera ; and I find their sestivation to be qiiincuncially imbricate, 
not sinistrorsely convolute, as stated. The stamens are quite 
similar in form to those of the species last mentioned, the fila- 
ments being bn)ad, flat, membranaceous, and pubescent, slightly 
cohering together at the base, and even there being separable by 
the slightest force : the anthers are a very little broader than the 
filaments, the parallel cells separated hv an inti rval, and dorsally 
adnate to the filaments, not affixed to liicm by their base, as they 
are described to be. As in Unlrsin, the ovary is half- superior, 
and in like manner has a central placenta rising to the middle, 
leaving the nj)per inoiety 1-locular, its lower portion being 
divided into four or Ave divisions, which, branching from the 

* Analytical figures, showing the fioral anil earpolugical structure in 
these two spedcs, will be given in the * Contribntions/ plate 31. 
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plaeenta, are contiuaoos with as many parietal ncrvuret tbst ran 

up into the hollow style. The fruit of Pterostyrax is much 
smaller, scarcely mon- thiin one-fourth the size of that of Halesia, 
and Its nut is much thinner in snhstance ; but its strnrture is 
quite analogous, leaving little donht that it has undii i^onp the 
same peculiar mode of growth and development as that before 
described in the latter genus. In the only seed-vessel 1 have 
seen, the seeds weie destroyed by age. The habit ot Plprostyrax 
cort/mhosum is more like that of Stijrax 0 da s.na, its leaves having 
the same kind of deep sharp serratures : its intlorescence, as in 
Styrax, is racemose, the racemes being mauy-riowered, and axil- 
bu^ as well as terminal in the young branchiets. Its flowers are 
ttmaller than those of Hdkma tetriqttertt, and ahont one-third the 
aiie of thoae of H, Uptera, 

The following generic character has been framed from my 
uwn observations : — 

Ptbrosttraz, Sieb. et Zucc. — Fkret hermaphroditi. Calyx 
panras, turbinatus, ovario adnatos, margine libero, hie 4f-5- 
dentatus, driitibus acutis, medio nervis decurrenti-carinatis. 
Peiala 4-5, dentibus calycinis alterna, spathnlato-oblonga, 
tenuiter membranaoea, sublibera, sestivatione imbricata. Sta- 
mina numero petalorum dupla, uniscriata, subrrquolia, pctalis 
paullo breviora; filmnenta late loriforrnia, meinbranacea, 
sublibera, vel basi la\e agglutinata, 1-nervia, iutus !>»tel]ato- 
pilosula, cxtus glabra; anlhera introrsie, summo lilamen- 
tonim omnino adnatae, ct iis 5-plo breviores, 2-lobse, lobis 
discretis, parallelis, rinia longitudinali dehiscentibus. Pollen 
trig<mum, anirulis bulla rotunda notatum. Ovarium turbi- 
natum, semisupt rum, dimidium inferius calyce adnatnm, bine 
poiit anthesincito deorsiim eloufiratum, et valdcauctum; dimi- 
dium supcrius nou augeseens, hiuc conicum, libenim, immn* 
tatam, fructnm coronans; 1-loculare, imo septulis^-S bievibus 
ad placentam centnilem e baai ortam nexis, et cam carinis 
totidem internis prominnlis parietalibus intra stvlum per- 
carrentibus continnisj hoc modo brc^iter 4-5-]ooellatum9 
locdlis superae apertisj et lobis calycinis oppositis ; owla ad 
placentam centraJem in quoque locello 2-seriatim affixa, in- 
feriora pendula^ superiora ereeta, fere omnia abortientia* 
Stylus simplex^ staminibus longior. £f/tjrmaclavatum, summo 
4r-5-denticulatum. Fructus oblongus, siceaSy indefaiscensy 
4r-5-alatus, alia interdum fere obsolctis* apice summo per- 
sistente ovarii coronatos; structura Haleiue omnino similis^ 
sed minor, et substantia nucis tenuior. 

Frutices Japonica hahitn Styracis, pilis stellaiis tomentellis ; 
folia alierm, aaumnaio-ovala, argiUe glonduloso-serndata ; 

26* 
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inflorescentia rmiemmi ; neenrali m twia9 notwiSt meiSkm 
ei terminales. 

1, Pierostyrax cori/mbosutn, Sieb. et Zucc. f\. Japon. i. p. 94. 
tab. 47; A. DC. Fiodr. viii. p. 269. — In Japouise mend. mon« 
tosis. 

2^ Pteroityrax naermitkum, Sieb. et Ziiec. ; Walpers, Ana. i. 500. 
—In Japonia. 

3. Pterostyrax hispidum, Sieb. et Zucc. ; Walpers, Ann, L 500.— 
In Japonia. 



XLII. — SpiciLh(.iA Ai TEROLOGiCA. — I. Description of some 
Myriapoda of the genus Zephronia {J. E. Gray), in the Col' 
leetion of the BrHUh Mmeunu By AnaM Whits, A.Z«I>. 
British Museami 

[Wia a PhUe.] 

The jremis Zephronia c ojiiains Millipedes fipom Ceylon, Borneo, 
hiatal, .Maflagascar, mikI other Asiatic and African places, beside 
which GUI littk' " Pill-beetle" (Glomeris mar^inata) is a tiny 
dwarf. Mr. Arthur Adams, F.L,S., the Naturalist of U.M.S. 
* Samarang,' mentions that, in the moist woods of Borneo, he^ 
Sir Edwai^ Belcher, and Rajah Brooke found ''great treasure'' 
of them among decaying vegetable matter* He ibund at the 
same time some parasitie pknts (perhaps of the Rafflmm gfiMip)» 
which he could not preserve, but which were vividly present to 
his memorv, as he desciibed them. Some of the Z^rania he 
brought^ though in bad condition, wete very distinct. I pur- 
pose here to describe two or three speeies, now in the Museum 
Collection. 

The genus Zephronia is a very well-marked one, first recorded 
by Dr. Gray in Griffith's edition of Cuvicr's ^Animal Kingdom.' 
Exclusive of the head, thn body consists of twelve segments, and 
a ])lntc, which may or may not be taken as a tliuic nith scg- 
iuent, though I am inclined to regard it as belonging rather to 
the head than to the body. Professor Brandt has divided the 
g:roup into two genera, to which he has given the nanu > of 
Splui riilheHum and i^itiutrvpa'us^'. He places them in his Sec- 
tion b, of the division I'entazonia ; the section is cliaracterii^d 
by tlic numerous eyes being arranged in two groups, one on each 
side of the head, by the antennie being inserted on the sides of 
the head, and by the number of segments, to which I have 
already alloded. His genus Spharoiherium contabs speciea 

* BuUetio de la Soci^ Impehate det Natundistei de Motoon, ri. p. 

(1833). 



Digitized by Google 



Mr. A. White on Myriapoda of tfte ytmm ZephroDia. 406 

vitli aBven>joiated antennse, in which the sixth or penultimate 
joint is oblong generally, a little longer than the fifth, the last 
the least of all^ and truncated at the tip ; while in Sjjharopaus 
the antennae are six-jointedj the penultimate is short, and the 
last is the largest, is oblong, and is rounded at the tip. My 
friend Professor Gervais* has judiciously (so I think) reduced 
these tw(j genera of the ahlc Rnssiun naturalist iato one, retain- 
ing Dr. Gray's excellent name of Zep/tronia, 

1. Zepkrofda Aeiaon, n. s. PI. VII. ^gs. 5, 5 a & 5 A. 

Z, gigantea, uitida, polita, livido-iia\a; capite pustice et inter oculus 
^Misissime punctato* antice plus punctulato ; segmeotis puncta- 
tissimis, panctis fere eoDflueutibus, mafginibus posticis usfibus 
subpunetulatis ; segmentis 8, 9, 10 et undecimo lateribus abrapte 

sectis. 

£ad. Madagascar (Madame Ida Pfeiffer). 

This comes near Zephronia Juppocastanum, Oervais (/« c, 83) ; 
the last ring of the abdomen has on the side, at the base, a slight 
noteh, or rather the baaal edge projects beyond the general 
margin ; the nuchal plate is rery smooth and has scarcely any 
punctures ; the front margin is only slightly waved ; the eyes of 
each LToup are closer ou the inner part of the squarish mass, 
into which they are accumulated. 

2. Zephronia (Sphrcrop.) pulverea, n. s. PI. \ II. ligs. 4, 4 a, & ib, 

^.obscure fii-^co [ndverra, linea dorsnli mediana intcrrupta, lajvissiuia ; 
s^mentis crusta, ternc pulveri siinili, dcnsissiine tectis, seguieuto 
apwali postice lobato-aneulato, Isevissimo, et cavato. 

HtA, m Afr. mer. (Port Natal). 

Head and cervical plate shnuiii^, sii»uutli, dec])ly and irregu- 
larly punctured ; head between the eyes with two loiigitudiual 
depressions ; eyes granularly beaded like mullierriea. 

Last segment smooth and polished, except at tlie base, where 
it is dull and pulveiose, hollowed behind; edge somewhat wayed 
on each sid^ behind roundk lobed. 

This species is allied to Z, darmlu, Gervaia, L e. p. 79. 

3 Zephrmia (Sphatop.) versicolor, n.B, PL VILfigs.3,da,&36. 

Z. kevis, nitida, lutea, nigro irrcgulariter plagiata rt maculata ; oculis, 
antennis pcdihusfjue (in mortuis exemplis) palUde viridibus ; capitis 
<«ftrmp)ito uuchaii lateribus acumiaatis, antice medio sublobato. 

JIab. Ceylon. • 

This species ma}'^ he known by its lutcons-yellow colour, 
Idotched and spotted witli black, each specimen varviiii:: 'u\ inark- 
lug ; the head, on the face, is punctured with distant points, 
* Walckenaer et Qervais, Apt^rea, iv. p. 75 (1847). 
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some of which are subobsolete; the tipper ridge of the fiuse has 
about 8-10 little short spines, 4-5 on each side, near the eyes ; 
the vertical plate is smooth^ with a widely rounded oatUne be- 
hind, very narrow and sharp over each eye, then in front, with 
a wide sinus on eaeh side and a broad rounded lobe in the 
middle. 

The eyes, antenna?, and legs are of a pale greenish hue ; and 
doubtless^ wlicTi the ercatnre is alive, these hues arc much 
brighter and must contrast. It was collected at Fenulenia by 
Mr. Thwaites. 

4. Zepkronia (Sphaeroth.) DeLacyi, n. s. PI. VII. figs, d ft 2a. 

Z. politissima, postice siiljaugustata, supra oliTaceo-cinerea, segmeutis 

singulis postice tiavo marginatis. 
Hall, iu Nova Zealandia. 

Named in compliment to my brother-in-law, Mr. De Laey, of 
Aliiia Cottage, llavensboiuiu', Otago, New Zealand, a gentleman 
very fond of natural history, and who studies it iu his New 
Zealand home. 

This species is very highly polished, and has a few scattered 
punctures on each segment, only visible by turning the Zepkronia 
about. It is of a delicate pale greyish-olive hue, perhaps greenish 
when alive> the segments narrowly margined with yellow. Nu- 
chal plate marginal in front, and with a crescent-like impressed 
line close to the anterior margin, circle outwards. The liody ia 
shortish, and the last segments are gradually narrowed. The 
last segment, before the hinder margin, has a widish paler band. 
The legs and under side are yellowish. It is a pretty and very 
distinct speciesj the first I have seen from New Zealand. In 
one specimen the segments are curiously mottled with pale 
yellowish patches. 

The rn;Nj//ele figures are of the size of nature ; the others are 
magnified, and were carefully drawn hy young Mr. M intern, the 
pupil of Mr. Ford, who directed him when drawing the objects. 



XLTII. — On Mr. JcfTri ys's * Gleaniiujii in Bntish Conchula(/ij* 
published in the 'Annuls of Natural History* for January a/td 
Auyuat 1858 and for January and February 1859. By Wm. 
Cla&k, Esq. 

To fhe EdUor4 of the JnnaU of Natural History. 

Gentlemen, 7 Noriolk Cresceut, liath. 

Mr. Gwyn Jeffreys, my fellow-labourer in the MoUuscau 
fields, favoured me very lately with a couple of days' visit, to 
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inspect eoUeetion of British shells, and to gratify me 
with tlic sight of some of his own rarities. lu so iraitii]] a 
field for divergence of opinion, we differed and agreed again and 
again. 

This conference, if you are pleased to allow me a little space 
in Your valuable Joumai, will afford the opportunity I have 
wished for to make some remarks on Mr. JetFreys's " Gleanings 
in British Concholos^y.*' I have vcr\' partially consulted that 
2:ent)rTiirin on tlie observations Iain about to offer; for when 
the iutercsts of science, as I think, are jeopardized, it at once 
becomes tlie duty of the faithful observer to attempt to correet 
error; and the more independently we exerei^?e onr opinions and 
judgment, the better wc shall suceced in searching out the truth, 
aiul [irucunug the explanations and corrections which science 
requires. 

That I may not exceed the ample limits you have affoi dcd me, 
I ahall on this occasion only apply my remarks to those species 
that appear to have the more pressing claims for attention, and 
which, if passed over any longer without correction, may preju- 
dice this branch of science. 

Mr. Jeffreys, in his "Gleanings" in the Jsnuary ' Annals ' for 1858, 
3rd series, vol. i. pp. 39^8. j)!. 2. f. 2, has introduced a new species 
with the appellation of Diodonta BarUei, captured by Mr. iarlee 
off Arran Isle^ comity G.dway. I was entirely uiuioquaiDted with 
this, as I supposed, Irish species, until Mr. Jeffreys, seeing some 
minute bivalves of Dipifirfonfn rotundata. on one of my tablets, de- 
clared that they did not l)i'loiij^ to that species, but were Diodonta 
Barieei; he made a nuuute of thcni, and the new habitat, Exmouth. 
I was greatly surprised at this very unexpected determination, aud 
on Mr. Jeffreys^s departure I instituted a careful examination of his 
discovery that my miunte specimens of Biplodonta were the Diodonta 
Barieei. I found that Mr. Jeffreys had fallen into an error, and that 
my shells were without doubt Diplodonta rotundaia ; they pre- 
sented all, even the minute attributes of that species, as the car- 
dinal teeth, the absence of lateral ones, the adductor muscles con- 
nected, as in it, by the circular puiliai nupressiun, showing in the 
most decided manner its entirety, and absnios of the siphoual scar, 
which denotes that posterior tubes do not exist m this animal — and 
that fact 1 have shown in my own sketch of D. rotundata, figured 
in the * British Mollusca,* and accompanied by a description of the 
sort; parts, — whereas in the true Dinf^onta the siphoual scar is deep, 
and more conspicuously j)ronounced than usual, denoting the pre- 
sence of long siphons. My series of closed and open examples from 
^th to ^ths of an inch, with a series of older shells, incontestably 
corroborate this determination. The tmestion that naturally arose 
on this (Uscovery was this, — Has Mr. Jefl5reys mistaken my young 
Diptodonta rotundata for the Diodonta Barleeil To ascertain this, 
I wrote to Mr. Barlee for specimens ; but I failed to obtain them. I 
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tlieu ajijiliefl to Mr. JeftVcvs for nn ('xnm|i1<': (lil-; fnrwarcled ; 
aad atUT uii intcrt'liMiige ot' the nmiute siiells m quei?lion, an 1 Imviinj: 
opened Mr. Jeffreys's example, and coinpared the dentil hjh, muicuiar 
and pallial impressions, and absence of siphonal scar, with mine, I 
instantly perceived that my young Dip/odonta rotundata and hit 
young shdUfl of the supposea Diodcnta Barleei were identical. I 
poiiiti'd out to Mr« Jeffireys the impossibility of his so-called Di^ 
dontu being that genn«, from tho nb«fncc of the sijilional ^rar. 
After a corrosponrlenoe, 1 suggest! fl in tliat gentleman that he had 
better at once \\ith lra\v a 8UpjM)siiiiioiih objeor, and attribute it and 
the description and tigure iu the * AunaU' to an accidental error tltal 
all concholoffists may oocasionally be subjeet to. Mr. Jeffreys wrote 
to me as fdlows Perhaps you are right about the JHodmUa 
BarUei, at least to this extent, thai I befiere on reoonsideration it 
maLj be a Dqdodanta" 

"We must now turn our attention to the Gleanings*' in the August 
•Aiutal.s' tor 18.ii5, .'ird series, vol. ii, j)p. 1 17-1*^3. 

Hisma vimtcoif/fn (the R. .tn/fpfa of tlie * Untish Mdllusca'). This 
species has not been lakcu uL iixuiouth, ai> Mr. Jeiireys states in a 
subsec^ueat portion of the ''Gleanings:" the error or that habitat 
has ansea from seeing the spedmeos reoened from Mr. Damon on 
my tablet of BUtom retumSmia (Mont.), as at first viev I thought 
them a mere variety of that species. 

Aporrhcris pes-carbonh. I have always thonirht It a dwarf variety 
of jteM j)f/ecani. Mr. Bailee's distiiiclive ( iKiracters of fhe.se two 
obj<'cts are not of specific vahie, being dependent us to culi)ur on 
locality, food, depth of water, and other circumstances. As to ihe 
different ajipearanees, in the two objects, of the head, tentaeula, 
proboscis, and foot, they aro often very fallacious speoifie charaatsfo; 
these oi^ns are in constant Tihration, and their changes are mcessant : 
the tentacnla often appear to have a line running down their centres ; 
this, a.*< If by magic, (lisrtpf>ear«s at the will tjf tlie auimal, until it is 
reprodueed \}y voHmoh. There are tl»e siiiin' (vipru ious phases in the 
proboscidai apparatus as regards its rotundity and flatness; but 
these momentary mutations have no valid specific import; there 
must be permtent and substantial differences of structure for the 
foundation of species. 

Being on the subject of distinction of 8]>ecies, I may mention that 
some naturalists think that if animals of general resemblance, but 
which are nevertheless distiuijuished bv certain variations of eontour, 
^Jive together, and preserve their respective dift'crences, from that 
fact they are probably distinct. 1 dissent from this supposition iu its 
full extent ; lor the animab iu question may be typical species, with 
their Tarieties, and of course are certainly not distinct. The argument 
of animals living together neither [troves identity nor distinction ; but 
these gentlemen will not abandon their views of distinction, which is 
the cause why so many spurious objects, resting on very slight dif- 
ferences of eontyur (espeeially aniuugHt die (7tnnnitcue, under which 
term the ()th>Mlomi<t and Knliinclhe ul xime authors an- inehuled, 
as in my ' Brit. Mar. Test. Mull.,' J iiave shown thiii the two 
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are identical with the ChenmitzieB)^ have been introduced into our 
books, u liirlu after a abort time, are discovered to be meve varieties 
of a particular type. 

Aa a tinal exposition of the doctrine I have inentioiieii, 1 may 
state that it is iuaisted on, that the A. jies-carboms^ which presents 
no difierenoe but of lise from thA A, peg-pelecani, is a diBtinct spe- 
dcflb ffom the faet of the two being found together, and each pre« 
Mffving lis respective variation of major and minor. But I ask, why 
may not a dwarf variety of a type Hve with its chief as a variety, 
without \wh)fs itivested with the attributes of distinctness? T]ie two 
may be disLiuct ; but I have, T think, as good reason to believe that 
they may be varieties of tlie sanie species. 

Missoa pulcherrima. I have a series of this, which, 1 think, proves 
that it is one of the endless varieties of the B» meouspicua. 

Centhiopm pukhella. I have it from Mr. Jeffreys, and think it 
a variety of a very variable spedes, the C. tuhemUaru. 

Buccinum Humph rei/darmm is one of the innumerahlc varieties of 
B. imdalum. I refer to my observations on I pps-carLoHU to show 
that Mr. Barlee's distinctive characters are not valid. 

Triion nw/i/erus. Those who believe this to be a British species 
hare mueh mare faith than I can lay eUm to. 

Miom tuiaeeut. We must admit this species bto the British list, 
at least as a Channel Isle production, as on this day (31 st of March, 
1859) my friend Mr. Barlee, the fortunate possessor of the identical 
spefinieii tiientioriud in the *' Gleanings,** submitted it to my inspec- 
tion at my house in Uath, and assured me that Dv. Lukis and him- 
self personally flredo:ed it, in a living state, off Gnernsey. It is in 
perfect condition, with the operculum, mid ajipears to uie to be le^s 
than a half-grown sheU. It is barely possible that it may have been 
dropped from the bottom of a vessel from the Mediterranean : we 
hope that more examples may occur, to put an end to every doubt. 
I former^ poaiessed L)r. Turtim's full-gp'own shells of this species ; 
but I alwavs considered them as exotic ; it is, however, stated that 
they have on nfher occasions occurred in the Channel. Prof. lorb«^ 
aaa Mr. Uaniey regarded them a?. exi»tic. 

With respect to the *' Gleanings " iubertcd in the January Num- 
ber of the < Annals* for 1859, drdseries^ vol. iii. pp. 3(M3, 1 have to 
observe that KiUia laefM is not distmet from K. suborbieularit ; 
the former is uaually found in the mud of old bivalves, the latter in 
the eavides of rocks ; they are mere varieties of each other. 1 find 
no difference in their deiuition. 

Jjepton itulcattUum appears to be a good species — that is> ou shell 
examination. 

MytUu4 GalloprooiHcialisy taken in the Bristol Channel"*, and the 
jif. unj^iUOm*, from the Qouliot Caves at Guernsey, both of which 
are figured in the January Number of the 'Annals' for 1859, and 
of the latter of which Mr. Jeffreys presented roe with a specimen, 

* I have this 21st of A])ril procttred, in Bath, the finest live speeiinenti 

from the Scottish coasts, wVf Bristol ; and I have some reason to hehevc 
that thi<: mention of Bristol \\m tn en the cause of the iinKtvl Channel 
bemg crruneounly as&igued as its habitat. 
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from Hayle in Cornwall, are, I thiak, onl^ large examples of the 
common If. edidU, of which that gentleman sent me a targe Ttlve 
from Eaunonth to compare with them. I could not, however, per- 
ceive any differences beyond those slight ones that arc nlwnvs to be 
seen even in the same spcrii's. I may observe that the amnial of 
the Mi/tiJi varies gre<illy, tiom the iiiflneiiee of loealily aud from llie 
changes of aspect arising from the ditlereiit seasons of the year, — so 
mnch 90, indmt that the mere concholc^gtst often mistakes two phases 
of the same for distinct species. 

I now come to the " Gleanings " in the February ' Annals* for 
1859, 3rd series, vol. iii. pp. 106-120. 

Jpffreysia ^ Oulsortfp. This is my Chem, OnUontv, the shell of 
which I described in the second scries of the 'Annnl'^,' vol. vi. 
p. 458, and the animal in vol. viii. p. 108 of the same ^t*nes. I am 
quite at a loss to discover upon what principle Mr. Jeffreys (even 
with a t affixed) has placed in his tncn genus this species, first 

Fublished by myself. Mr. Jeffireys has only examined the shell ; but 
have seen both the shell and the animal ; and though the torpidity 
of the latter did not allow me to be so certain of its characters as I 
could wish, still I am enabled to snv, positively, that it is not a Jef- 
freysia, as the opereiilnm of that genus is of a very peculiar form, 
and differs decidedly in structure from that of my Chemnitzia Gul- 
ton<B. 

JSuomphalu9 nitidisnmua (Skenea T nitidimma of British anthors). 

Mr. Jeffreys also states that he has uo doubt it is the l^runeateUa 
atomut ijf Philippi, Moll. Sidl. ii. p. 134, pi. 24. f. 5. I do not believe 
that so accurate an observer has committed the blunder attributed to 
him bv Mr. Jeffrevs, of havini; described and fiarured his animal with 
tentacula, if they had not existed. I think that <;eiilleman is in 
error, and I shall show that he has done Philippi an injustice ; and I 
have no doubt, ou some subsequent re-examination of the animal of 
the T. atomua, it will be foimd to aeeord with his indices. Every one 
knows the deceptive appearances of minute creatures, ffom the effects 
of light, water, and their constant vibrations, when under microscopic 
examination. From the mention of the cilia in Mr. .TrffrcyM's report, 
1 very unieh think that the tentacula of his animals (at all times per- 
brevia,"" teste Philippi) were not protruded ; for if thoy had been, 
the ciUa would iiave clothed them — as in tiie Ri&soce and most other 
Gasteropoda, which have these delicate aids, for tact, of greater or 
less length ; and in consequence, the long terminal cilia alone on 
each side of the rounded lobes, as figured, were visible. 

I have observed that, though animals may apparently be lively, 
sulkiness or their will often predominates as to particular or^ns: 
in the ChemnitzKE and Rissoce the tentacula are often retracted ; and 
I have watched for hours before I conld obtain a view of them, their 
cilia bein^ only visible at tiieir terminations ; these, in some species, 
are very long, of which fact I have pointed out examples in my 
* Brit. Mar, Test. Moll.* I am surpriseo to find that Mr. Jeffir^s was 
not aware that any molhisk possesses the peculiar cilia tiiat fringe 
the veil or anterior part of the head of this animal. 

I will now proceed to corroborate the correctness of Phiiippi's 
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fig:urc to a point of certainty which 1 think it will be difficult to impeach. 
1 have soffetH'f^ ntniiy of these minute creatures in their shell b ; and 
by bruisu»g tiie anterior portion and carefully removing the spoil 
from the head and neck, 1 have seen the slutrt, broml, triangular, 
divergent tentacula, with the very large eyes fixed at the centre of 
their oaaeiy brought so prominently to Tiew by moisture, and in snch 
fair relief, that it was impossible to have any doubt as to the presence 
of tentacula as described and figured by Philippi. I was so struck 

with this interesting siffht, that I obtained the ... 

assistance of an excellent lady-artist, to pve v?^V^^ ey«**^ 
me, by the aid of the half-inch ohject-jihufS \\ m-j-f - b.^? 
ul Liie microscope, the sketch, of which the \V/y ^ ii>«nti«- 

woodcut is a copy, very largely magnified, minuB \ ^ 

the dlia, which, ftom thar delicacy, were in- \ ® 
visible from collapse; she produced in a few \ / 
minutefi, from her own Tiew, an almost fac> V 
simile of Philippics figiire. Tlif head, which 

undoubtedly exists, was hidden under the mantle ; but its presence 
was betrayed by the nniiutc tumour. It appears quite char that 
Mr. Jt-iifrevsi has deUucuicd his auimal with rounded lobes, or, in 
other words, with the lentaeola retracted, instead of those described 
abote^ and figuied in the woodcut as protruded. Mr. Jeifreys*s de- 
scription of Uae animal is also contrary to it« organization, in stating 
that the eyes are fixed on the ** veil" (mantle) : this is not so, thouj^h 
these and the tentacula, being seen throuL'-h the tmiiity of th«> " veil," 
have the appearance of being fixed on it; but tlie body, head, toot, 
the eyes, and tentacula form no part of the veil or mantle, which is 
only tlieir envelope when they are in retraction and quietude, and 
fiom whence they are protruded when in action. 

Mr. JeflfreySi in his miscelbneous remarks, chsrges Philippi with 
more mistakes respecting the animals of Truncate/la intncatula and 
T, littorea, I beg to say I have examined both ahve, and fully de- 
scribed them in my * Brit. Mar. Test. Moll and I find that Philippi 
is correct, except m .saying "operculum simplex, uoii spirale.** Ihit 
surely the most fastidiouH can hardly find fault with so veninl an 
error, when the objects are so minute as scarcely to be visible with 
the naked eye ; they do not exceed in lensth more than from ^^th 
to i^th of an inch ; and we must recollect tunat the optical appliances 
of his time were very inferior to those of the present day. 

With respect to T. atotnus, I may state that the excellent view of 
the orj^ans I have succeeded in ohtniuing from the moistened speci- 
mens enables me to say, without doubt, that it is, ns riiilippi states, 
a congener of T. truncatulot T. littoreoy and, 1 think, of Assunmia 
Gray ana, (Sec my * Brit. Mar. Test. Moll.') I will now mention 
some of the coincidences of this little tribe : the tentacula of all are 
of a precisely similar character — very short, broad, and triangular, 
being united at their bases, with the very large eyes inserted in them, 
at varying distances from their points — not on prominences; the 
characters of the oprrculiim agree in all, bcinj:, even in the gl()lK>«o- 
conic and discoid, somewhat elongated, with, at the base, a pauci- 
spiral 1^ volution, and finely striated to a pouit short of the outer 
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margin. I hm them all mounted. Agiun, they are all atfictly lit- 
tonu species, though hy mistake they hare been stated to baiFeoe» 

eiirred at sea. These are strilving^ resemblances as to tlie orp:ani7aUioii 
of the soft ])arts ; but, strange to sa}', they nf^ dilli r in the form of 
the sliell, ouc being cylindrically elongated, two globosely conic, and 
the fourth discoid. 

This is another instance, amongst others, in which the fiirm of the 
ahells does not assist us in discriminating their respaetiftt apecwa. 
ThoQgh T object generally to the change of old generic and s])e<nfie 
names, I think that the present gencrie title of Truncatella points 
too exclusively to one of its species, and it might be advantnireou'^ly 
changed : this is an fxcoptional ease: I would therefore ])ro|u>sc that 
this very interesting grouj), in which uU the iuiiiiial>, th()u2;h the 
shells differ, are identical in every essential cliarftcler, siiouid bear 
the generic appellation of JMtmmia (Gray> Leach) ; but if Dr. Qiay 
should think it inexj^dient to allow of any enlargement of the gennrie 
diaracters of Attimma to reeeiTe Philipi)i*s thioo species (viz. T, 
littorea^ T. tnincatulot and T. aiomus), I defer to such high autho- 
ritv And tlipn Pliilippi's genus TrvyiraieUa must receive h?^ three 
original species, unkss only the coiii( 7'. Uttorea be trnn>t"« rred to 
Affsiminia ; in that case tlie T. trunciil vlii would slaud as the type 
of the genus : still wc must have a new one lur T. alomm (certainly 
not Euang^hahu)* Even such an amagement will hnre ha incon- 
veniences, from the antmala being identical, though inhahiting dif- 
lerently formed shells. This last observation is Philippics, who ob- 
serves, in his *Moll. Sicil.* vol. i. p. 133, "This animal inhabits 
different sliells, viz. those that are subcylindricaliy decoUafd,globoao- 
conic, and even discoidal." 

Mr. Jeffreys a])])ears to liave drawn largely on his imagination in 
considering this minute species the last living representative of the 
fossil Swmphali, and in comparing it with S. paUmiffiiUUm$, The 
characters of our little shell do not agree with the fossils, especially 
with respect to the aperture ; but any of the PkmorheSt or even onr 
discoid Rissoa (Skenea Planorbis), have more pretension, if any at all 
exist, to he called the livinq; representative of the Euon>phaU thnn 
our little Trunrafella atumus : both the above uaiiR tl are tint on one 
surface and umbiUcated on the other ; and in many of the IHanvrbet 
the aperture is subangular, as in £u<mphalus, but in the T. atomna 
it is suborbicuUr. I nope this summer to see the animal alrre^ and 
I have no doubt that it will bear me out in the obsertationB I have 
offered*. 

* 1 should be greatly obliged by any gentleman sending me, bv the post, 
some of these minute* animals, as soon an captured, to Batli, oefore the 
20th of May, 1859, and after thnt date, to Extnouth, Devon : they shi)nl(l 
be put in an ounce-nnd-u-lmlf bottle, quite full of fresh clear soji-ujitrr, 
eucloKed in a tin eyliuiler ; for the cost uf winch and uostage, I would 
forward a Post-Office order. I have omitted to atate niat l£ese aaniiite 
creatures, not exceeding, with their sbclb, ^^^th of an inch in diameter, 
are a littoral species, :ind feed OD the Codtum tomeniosunt or other minute 
Alff.'c ni the roek-pooU. 

To tiud them, put the Alg<e in a sieve, in a pan of sea-water, Miib 
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I hope I have sueoeeded in rescuing the T. atotntts of the ezcellent 
Plulippi from bein*? supplanted by ^^r, Jcffroys in consequence of 
his fancif'itl i<lca that, In'r-niisf it is discoid, flat above, and umbilicated 
beneath, it must be the last livinp: representative the Jmsll Euom- 
pkalL Tliese are the only data given for a substitution which 1 
must consider desdtate of roundfttioii. 

I duill noir termiiMte thk mpid sketeh of some of the notkei in 
tke 6l«tiiiiigB" by giviuii: an ai rount of the ChemmtM^ whidi are 
generally termed by Mr. Jeffreys Odostomia, and are largely men* 
tioned in them, nml hnve been kept back for the COnveilieiloe of 
CMinsiderint!; them in a collective tbrm. 

These Pvramidcllidan p:enera aiul species, thoujjh they have been 
more sedulously looked after than any other divibiou by the British 
aimfilt, m in a coofbsed and uneatisfactory podtion, resulting 
htm the oonatant endeavoar of conchologists to constitute species 
from the almost impen^ptible differences ui the form and contour of 
the.'^e minute objects, without considering, in the genera I hare men* 
tioned, the excessive versatility of tbe vnrifUiotis of their species. 
Mr. Jeffrevs, at our late conferen(H', gave me some specimen-types of 
his own constituted species, and afforded me the ojipui tunity of in- 
specting the remainder, of which examples <.ould not be spared. The 
KsoU of a asarehing examination and comparison with my own ex- 
amples has Mtaified me Uiat his own peculiar spedes, O. alba, O. al- 
Mm, O. dubia^ O. rissoides, and O. Lukisixy are only diminutive sub- 
Yarieties of a singular dwarf variety of my Chemnitzia palHda, which 
is the (). milimo>Jp.s of some authors, and hv far the most variable 
spten b of the genus, — intleed so much so, that it is diflRcidt to find 
two siuiilar examples ; even Mr. Jeffreys has appended to it five va- 
rieties, a, 6, e, df e, in his paper in the 'Annals,* 2ndser.vol.ii.p.335. 
I hare compared the animal of this new dwarf Tariety with the typical 
Ckem* palUda^ and found it identical* both in respect to the organs, 
and the opercnlum, which latter appendage differs from that of 
every other ChemnitTia ; and, with the rescn ation of the incidents that 
may ariso from a re-examiiiation, I propose to name it Chern. pallida 
var. nana et protea, as, out of my very nuineriMis suite, more than half 
are of such distiimilar forms, that they might constitute species with 
more justice than many that figure in our books. This protean squa- 
dratt is the littoral phase of the CAem. paUida, and if ever found at sea 
in deep water, has heen transferred thither by the tides and currents. 
I hope this summer to be enabled to remodel the Chemniina, so 
that collectors may easily identify these objects, whirli now puzzle 
them so mudi, that Mr. Jeffreys wrote me word that he has had hun- 
dreds of shells of these genera and species sent him to luiiiie and 
identify. What does this prove, but that the characters are so flight 
and superficial as to defy discrimination? It will be asked, may not 
the animals 1 consider as rarieties lire with the dwarf variety of the 
'*p€iUida " as spedea? I answer, the differences are too partial and 



meshes large enough to let them pass through, wlieu the A1|;a> are moved 
nbout carefully, into another very fine «eve placed under the fii-st. from 
which they may be collected by the aid of a lens aud a camera-hair brush. 
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insufficient fnr spocipiltip'', as, if they were ftrknowlcrlgod, the entire 
nnits of this proiran \ am t y must be promoted to the rank of species. 
I do not couLeiitl tluit good species may not be found in coaipatiy ; 
for the C/tem. Sandcicemia, Ch, plieata, and others are often seen 
with it ; but their chancten are so decided as to admit of no donht 
of their distinetaess. 

Mr. Jeffreys, in the "Gleanings/* says that i have found a sped* 
men of Mr. Alder^s O. nitida : I thought so too ; but on examina- 
tion after his departure, it tnnied out to be ooe of mj protean dwarf 
''pallida.'" 

I cannot admit that the O. turrit a ( JeflFreys) has been taken liy 
me at Exniouth ; the shells he has mistaken for his object are \ ane- 
ties of Chem» aeuiOf the amnal of which I have often ezainiiied. 

Mr. Jeffreys, speaking of his O. mmima in the Jannary Annahi" 
for 1858, PL 2. f. 3, says its nearest ally is perhaps O. eyUmMea i 
he is quite right. I showed him, nnder the microscope, at my house, 
that it %?as an undoubted slender O. eyUndrieai but he seemed in- 
disposed to concur with me. 

In the notice of the above articles, I trust I have not out- 
stepped the bounds of a fair and legitimate commentary. 

I am^ Gentlemen, 

Your moat obedient Servant, 

Wm. Glabk* 
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Noyember 16, 1858. — Riehard Owen, E^., V.P., in the Chmr. 

"On the Theory of the Vertebrate Skull," being an Abstract of 
the Croonian Lecture. By Thomas H. Huxley, Esq., P.R.S. 

(Abstract.) 

1 apprehend that it has been, aiid is, too often forgotten that 
the phrase "Theory of the Skull " is ordinartlv employed to denote 
the answers to two Tery different questions : — the fint. Are all mte> 
brate skulls constructed upon one and the same plan ? the second. 
Is such plan, supposing it to exist, identical with that of the verte- 
bral column 1 

It is also forgotten that, to a rertain extent, these are inde- 
pendent (jui'stions ; for, though an athrmative answer to the latter 
implies the like reply to the former, tlje converse proposition by no 
means holds good, an affirmative response to the first question being 
perfectly consistent with a negative to the second *. 

* There is a wide difference, too, in the relative importance of either qnestion 
to the stndeat of comparative anatomy. Unlets it can be tliowa that a general 

identity of construrtion pervades t!ie multiform varieties of vfTfp)>rate skallt, a 
concise, uniform, and consistent nomenclature become!* an impu!»Mbility, and tiie 
anatomist Io«fS at one blow Che most important of aids to memory, and the adoet 

influential of stimulants to research. The second question, on the other hand, 
though highly interesting, miglit be settled eitlier one way or tlic uther without 
exerting any ver)' important influence on the practice of comparative anatomy. 
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Ab tbere ire two problems, so there are two methocb of obtaining 
their eolution. Employing the oiu>, tlie observer compares together 
a long series of the »kn\U and vertebral columns of adult Fertebrata, 

determininc:, in this wav, tho corrrspoiKliii'j- \mr{^ of those which are 
most wif]r1v dissimilar, by the int('rf)olati!)n ni transitional grnchitions 
of bti uctuio. Using the other nicihod, ihf iiivei*tigator traces back 
skull and vertebral column to their earliest embryonic states, and 
determinei the identitj of parts bj their developmeDtal TeUtions* 

It were unwise to ocalt either of these methods at the eipeose of 
its fellow, or to he other than tliat kful that more roads than one 
lead us to the attainment of truth. Each, it must be borne in mind, 
has its ospeHnl vnlnr find its pfirtirnlfir nppVicahility, thou<-rh ?U the 
same tmie it shoiUd not he fsiri;otten tlmt to one, nud to one only, 
can the ultimate ap]H'al be inticle, in the dii»cussion of morphological 
questions. For, seeing that living organisms not only ar<>, but become, 
and that all their pa^ pass tluoogh a aeries of states befofe thef 
reach their adult condition, it necesaaiily follows that it is impossibw 
to say that two parts are homologous, or have the same morphological 
relations to the rest of the organism, tinless wc know, not only that 
there is no essential (!iiTt rc nee in tiiese relations in the adult con- 
dition, h»it I lint there is no essential diflVrenrp in the course by 
which they arrive at that condition. The study of the gradations of 
structure presented by a series of living beings may have the utmost 
value in suggesting homologies, but the study of development alone 
can finally demonstrate them. 

Before the year 1837, the philosophers who were nrcupied with 
the Tlieory of the ^^knIl, confined themselves, almost wholly, to tlie 
first-mentioned mode of iavestiiration, which may be terrjied the 
"method of gradations." If they made use of the second method 
at all, they went no further tiian tlie tracing of the process of ossifi- 
cation, which is but a small, and by no means the most important, 
part of the whole series of developmental phenomena presented by 
either the skull or the vertebral column. 

But between the years 1836 and 1830, the appearance of three 
or four remarkable Essnvs, by Reiehert, Hallmann, and Rathke*, 
inaugiit ifci! a new epoch i\\ the history of the Theory of the Skull. 
Hallmaim'ji work on the Temporal Bone is especially remarkable for 
the mass of facts which it contuin^i, und for that clearness of insight 
into the architecture of the skull, which enabled him to determine the 
homologies of some of the most important bones of its upper arch 
thronghout the vertebral series. Rathke diowed the singular nature 
of the primordial cranial axis; and Reichert pointed out in what way 
alone tne character of its lower arches could be determined. For the 

* Tb€ title* of these works arc, — Reichert, ' De Eiubr) ouuiu urcubiw sic «Ucti» 
Brtnchislibut,' 18.')6, wbirh I have not Men; the same writer's essay, 'Ueber die 
Visceralbogen dcrr Wirbclthicre im Alleemeincn,' Miillcr's Archiv,lS37. Halhnann, 
' Die vergleichende O&teologie des SclUiifeiibeins,' 1837. Kathke, ' £utwiekc- 
lungsgeschiehce der Natter,' 1839. I regret thai, in spite of all eflbrts, I have 
hitherto been imable to procure a copy of another very tinportaiit work of 
Rathke's, the ' Programm,' cuiitained in the Yierter Berichl Ton dem uatur* 
wissenscbaftlicheu Seniiniir zii Kiitiigsberg." 
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first time, the student of the morphology of the sknll wns provided 
with a criterion of the trnth or falsity of his speculations ; and that 
criterion was shown to he Development. 

My present ohject is to lay heforc you a brief statement of some 
of the most important results to which the following out of the lines 
of inquiry opened up by these eminent men seems to lead. Much 
of what I have to say is directed towards no other end than the revival 
and justification of their views, — a purpose the more worthy and the 
more useful, since, with one or two honourable exceptions — I allude 
more particularly to the recent admirable essays of Prof. Goodsir 
— later writers on the Theory of the Skull have given a retrograde im- 
pulse to inquiry, and have thrown obscurity and confusion upon that 
which twenty years ago had been made plain and clear. 

I have said that the first question which offers itself is, whether 
all vertebrate skulls are or are not, constructed upon a common plan ; 
and in entering upon this inquiry I shall assume (what will be 
readily granted) that, if it can be proved that the same chief parts, 
arranged in the same way, are to be detected in the skulls of a 
Sheep, a Bird, a Turtle, and a Carp, the problem will be solved 
aflfirmatively — so far, at any rate, as the osseous cranium is concerned. 

[The author describes the general arrangement of the bony elements 
in the cranium of the Sheep, and j>roceeds to compare it with that of 
the Bird.] 

Compost/ ion of the Skull of a Bird (fig. 1). 



fi.O- 




Fig. 1. — Longitudinal section of the Skull of a young Ostrich. 



In this and the following 

n.O. Ilasioccipital. 
H.S. Haiiisplienoid. 
P.S. Presphcnoid. 
Eth. Ethmoid (lamina per- 

pendicularis). 
E.O. Exorcipilal. 
M. Mastoid. 
P. or P.S. Petrosal. 
P.M. Pi'troniasloid. 



sections of Crania the 

A.S. Alisphcnoid. 
O.S. Orhitosphcnoid. 
Pf. Prefrontal. 
Sq. Squamosal. 
Ep. Epiotic. 
S.O. Siipraoccipital. 
Pa. Parietal. 
F. Frontal. 



letters have the same meaning. 

Foramina for nerret. 
1. Olfactory ; 2. optic; 3 
&4. oculomotor and pa- 
thetic nerves ; 5. third 
division of trigemiual ; 
7. portio dura and mol- 
lis ; 8. pneumogastric ; 
Epiph. Pineal gland, or 
epiphysis ceiehri. 
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In most adult birds, is well known, I lie hones of the cranium 
have coalesced so completely as to be undi.stina;iii*«linhle. But in 
the chick, and to n u:ii'iiter or less extent, in tlie atlult struthions 
bird, the boundaries of the various bones are obvious enough ; and 
I thMvfiiro MiMt for oomiMaaoii with tlw mammidiaa skull 
tini of tn ostricb, and that of a young cfaidcen. 

The craniofacial eaae of the bird has the same goneial igiite as 
that of the sheep, consisting of a thick, solid, mediaa portion, 
lod!rtn!:^ tlic selln tnreira : of a posterior, horizontallv, and of an ante- 
rior, vertically, expanded division; but it is conijmrntivelv shorter nnd 
thicker in correspondence with the i^n^'afer shorn u ns, in propcrr p in 
to its depth, of tiie cranial cavity. The kcIU turcica is very tleen, uuil 
its Aonl wall is vsry thick. The lower snd anteiior half of this wall 
is produced into a long tapering prodess, whiefa axtends forwards 
far beyond the anterior limit of the bony lamina perpendionlana of 
the ethmoid, to end in a point. 

Over?\-ing this process, and ariiculnt< d with more than the pos- 
terior half of its upper surface, tliere is, in the ostrich, a stroicr, 
thick, vertical, bony plate, narrower in front and behind than in tiic 
mitldle, and bebw than above. A curved vertical ridge on each 
Istersl surface narks the hne of its greatest transverse diameter, 
and seems to indicate a prioutive division of the mass into two 
parts, an anterior and a posterior. The latter is connr tul above 
with the bony plates representing llic orhitosphcnoids. Tlie former 
exhibits on each side, po^toriorly and sn})erinrly, a crrrxive, in which 
the olfactory nerve rests and, above this, expands into an arched 
j)roeess, which supports the anterior extremity of the frontal bone. 
Anteriorly, the superior end of the bone widens into a rhomboidal 
plate, which appears externally between the nasal bones. These 
anterior and posterior processes of the superior edge of the bone 
are connected by a delicate ridge, which passes from one to the 
other above, but leaves an irrejjnTar oval g^ap below. 

The anterior edge of the bony })late in qur^^tion i« continued into 
the unossified septum narium, which below supports the dehcate 
bouy representative of the vomer. 

In the chick, the whole of the parts just described are unossified, 
but the composition and structure of the rest of the axis is essen- 
tially the same as in the ostrich. 

It is not difficult to identify in the craniofacial axis of the bird, 
parts corresponding witli those wliicli have been ^liown to exist in 
the iiKimnial, Tii the chick, the basioccipital can be readily sepa- 
rated troui ihe basisphenoid. The latter has the same relation to 
the sella turcica ui the bird as in the mammal ^ and only differs from 
it in that singular beak-Hke process, into which its inferior portion is 
prolonged anteriorly, and which is produced, according to Kdlliker *, 
by the coalescence with the basisplienoid of a distinct ossification, 
which is developed in the presphenoidal cartilage and )iartially repre- 
sents the presphenoid of the mammal. The rest of the presphe- 

* Beridite von der KonigliehAii Zool. Anitalt zu Wiirzburg, 1849, p. 40. 
Ann. is Mag. N. Hist. Vol 8. Ser. iii. 27 
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noidal cartilaigt is more or less completely ossified, and appwt to be 

represented in the ortricb hy flint ])art of tlie ** vertical bony plate*' 
which lies l)ehind the curved ridge rt Tn red to above ; while that 
part of the plate wliich is situated iii front of the ridgC) auu^wers to 
the lam ma perpeudicularis of the ethmoid. 

Notbing oin bo move varitUe^ in £act, than tbe mo^ in vbiob 
tbe oflflifioatkm of the pmphenoidal and ethmoidal portums of the 
enmiofiKnal axis takes place in binUi; while nothing is more con- 
stant than the general form preserred by these regions, and their 
roUtion to other parts, irrespectively of the manner in which ossifi* 
cation takes place in tliem. And in these respects birds do but 
typify the rest of the oviparous Fertelrata. 

If we compare the inferolateral walla of the ostrich's craniiun 
irith those of the sheep, we find the most singuhur correspondences. 
Posteriorly are the exoccipitals, which eontribiite to form the suigje 
oondykiid head for articulation with the atlas* but otherwise pxesent 
no important differences. In front of the exoccipital lies a consi- 
derable bony mass, which nnites, internally and interiorly, with the 
basioccipital and basispheuoid bones, and posteriorly is confluent 
with the ex.occipital6. Its anterior margin i^i distinguishable into 
two portions, a supeiior and an infeiimv whi^ meet at an obtoae 
angle. The anterior inferior portion articulates with the alisphenoid ; 
the anterior snperior portion with the parietal. The anteriorj pos- 
terior, and inferior relations of this bone are therefore the same as 
those of the petromastoid of the sheep. 

Superiorly and posteriorly, a well-mnrked groove (which, however, 
is not a suture) appears to indicate the line of demarcation between 
the supraoccipital and this bone, whose pointed upper extremity 
appears eonseqnentlj to be wedged in between the supiaoccipital and 
toeparietal* 

The par Ti|gmn passes out between the bony mass under descrip- 
tion and the exoccipital ; the third division of the trigeminal leaves 
the skull between it nnd the alisphenoid. The portio dura and the 
portir> mollis enter it by foramina very similarly disposed to those m 
the siieep. Superiorly there is a fossa on the inner face of the hone, 
which corresponds with a more shallow depression in the sheep, aiid, 
like it, supports a lobe of the oerebellnm. Finally, the anterior 
mlbnor edgie of the bone traverses the middle of the fossa which 
leoeiTes the mcaencephakMa. In every relation of importance, there* 
fore, this bony mass corresponds exactly with the petromastoid of 
tbe slierp, whWv it differs from it only in its union with the exocci- 
l>uals auil ilu sii]>ruoecipital posteriorly, and its contact with the 
craniofacial uxis below. 

If from the ostrich we turn to the young chick (fig. 2), the con- 
dition of this part of the walls of the skull will be found to be still 
more instructive. The general connexions of the corresponding bonj 
mass, Pt. M. £p^ are as in the ostrich; but while it is even more 
evident that tbe groove n]>pearing: to 'separate its upper end from tbe 
snpraoccipital is no longer a real suture fwhatever it mar hnve been), 
a most distinct and clear suture, of which no trace is visible in the 
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ostrich's skull, traverses the bone at a much lower point, dividing ii 
into an inferior larger piocf, niiited vrith the exoccipital, mu] n •supe- 
rior portion, anchylose<l with tlu* supraoccipital. The lottpr contains 
the njtper portioaa of the superior and external seuacircular canals. 

Moreover, on endeavouring to separate the interior boue i'roin the 
exoccipital, it veadily parts along a plane which tramsei tlM liliiestra 
ovalis exteniany» and the anterior boundaiy of the fbramen of exit 
of the par vagum interoailf . The posterior smaller pordott Temania 
firmly adherent to the exoccipital* while the other iaiger portimi 
comes away as n fh*>^tinct bone. 

T!ic latter answers exactly to tlie mammalian petrosal, while the 
small posterior segment corresponds with the maninialian mastoid. 
Like that of the mammal^ it is eventually auchylosed with the 
petroaal ; but unlike that of Che mammal, it is eiao, and Meed at 
an earlier period* confluent with the exoccipital. 

Thus, to retorn to the ostrich's skuli, the bony mass interposed 
between the cxoccijiitnh supraoccipital and ]>piric!al bones, and tlie 
craniofacial nxi*^, is in reality composed of three bonr-;, an anterior 
(petrosal), a posterior (mastoid), and a third, wliich is ihsfinct from 
the petrosal and mastoid in the chick, but is uiiciiylo»ed with them in 
the ostrich, and fihich has as yet reedved no name. I shsU term 
it, from its position with respect to the organ of hearing, die epiotio 
bone, ** OS epioticura*." 

The homology of the bone here called petrosal, with that of the 
mnmmnl, is admitted by all anatomists. The bone which ho<; immc- 
diatelv in front of the petrosal in, with a no less fortunate uniuiiiiiit N , 
admitted to be the homolo<»;ue of the mammalian alisphenoid. iiat it 
ia worthy of particular remark, in reference to the shifting of the 
relative positions of the lateral elements of the cranial wafi, which 
has been imagined to take place in the Ovipara, in consequence of the 
supposed invariable disappearance of the squamosal from the interior 
of their skulls ; that although precisely the same bones are visible 
on the inner surface of the cranial eavity in the ostrich as in the 
sheep, the sqmunnsal being absent m both, yet in the ostrich the 
third division ot tlie trigeminal dues not pass through the middle of 
the alisphenoid, but between it and the petrosal* 

The orbitosphenoids appear like mere processes of the prespheooid, 
and their relation to the optic nerves is altered in the same way 
(when compared with the corresponding bones in the sheep) as that 
of the alisphi noids to tlie trip:emuial, thaJt is to say^ the nerves pass 
behind, and not thron them. 

The superior series nt hones in the cranial wall is exactly the 
same as in the sheep, and the parietals are distinct in the yoimg 
ostrich, as m the lamb. 

Attached to the exterior of the sknli of the ostrich are, as in 
the sheep, several bones ; but the appearance of some of these ia 
widely different from that of the parts whidi correspond with them 

* My reasons for considering thk osseous elemctu to be distinct ttom the 
supraoccipital will be pven below. 

27* 
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in the mammal. TUb is least the ease wHh the hurgeat and 

most of these bones, which lies upon the parietal above, the alt- 
sphenoid in front, and the exoccipital behind ; while intenally it m 
in relation with tlie petromnstoid. 

Tliis hone Hes immediately above an articular surface, which is 
furnished to the os quadratum hy the petrosal, and more remotely 
it helps to roof-in the tympanic cavity, but takes no share in the 
Ibmmtion of the fenestra ovalia. It sendsaftee pointed proessB 
downwards and forwards, which does not articolate with the jngal. 
Except in this particular, however, the hone in onestion resembles 
in eveiy essential relation the fqnamosal of the sheep, while to the 
same extent it differs from the mastoid of that animal. 

I have stated that in the ostrich this hone does not appear upon 
the inner surface of the wall of the skull, and in this respect, while 
it resembles the squamosal of the sheep and Rmunants generally, 
it differs from that of most other Jtfiemstgl w, in which ttie sqnk- 
mosal makes its appearance in the interior of the sknll, hc t w i ss u 
the parietal, frontal, alisphenoid and petrosal bones, and so con- 
tributes more or less larp;ely to the completion of the cranial wall. 

But it lias been most strancrelv forprotten that the relations of 
the bone in question in birds are by no means always those wliich 



aceessible of domestte birds, in the dbickcn, the squamosal may be 
readily seen to enter largely into ' the cranial wall, — a rhomboidal 
portion of its anterior and internal surface being interposed in front 
of Ae petrosal, between this bone, the parietal, the frotttel, and the 
alisphenoid (Sq. fig. 2). 



Fig. 2. — LoDgitudiuAl section of the Skull of a yonng Cbickea. 

There is therefore not a sin2;le relation (save the connexion of 
the jugal) in which this hone does not resemble the squamosal of tin- 
Mmii^tia — ^there is not one in which it does not differ from their 

The second bone applied externally to the eraainm in the hnd, 
is that large and important strnctore^ the os quadratum, which in* 
terrenes between the petrosal and squamosal bones above, and the 
articular portion of the lower jaw below, — ^which articulates with the 



obtain in tlie ostrich. In the 




of the commonest and must 
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pterj!*9>id DktMrnaUjr and wkh the quadmftojugal exUnwIlj^ which 
gif e$ attaebncBt to a part of tho tympanic memhiane poiiteriorly» 
and whioh is Toy generally tmnad the tympanic bone, from its 
supposed homology with the boue bo iiamed id the Mammalia, The 

n>?em)>]ance to the tvn>|)nii5c bono, however, hardly extends beyond 
Its rektiou to tlip tvnipanic metnbraiie ; for in no other ot' the par- 
ticulars mentioiaii above do the comicxiuns of the two bones cor- 
respond. The tympanic of the mammal does not articulate with the 
lower jaw, nor with the pterygoid*, nor with the jagal or quadnto- 
nigal. On the otber hand, if the oonnexioiiB of the tympanic mem* 
brane were sufficient to determine the point, not only the quadratum^ 
1)ut the articular element of the lower jaw, and OfOn Bomo einual 
bones> most be re^rdcd as t3rmpanic. 

Aarain, if we trace the modifications wiiicii tiie tympanic boue 
undergoes in the nianituaUan series, we find that in those mammals, 
such as Echidna and Omithorhynchus, which approach nearest to 
the Otiptumt and wbieh ehonld thereibte Aimieh ui with aome bint 
of the modifications to which the tympanic bone is destined in thai 
growp, the bone, so &r firom inereasinij: in size and importance, and 
takinj^ on some of the connexions which it c\bibits in the oviparous 
Vertehrrrfn. absohitelv diniiniijlies and becomes rmUnientiirv, so that 
the vast bony capsnlc of the placental mammal is reduced, in the 
Monotreme, to a mere bony ring. 

Bnt it is no less worthy of remark, that in these very same animak 
the mallens and incns have attained dimensions out of all proportion 
to those whicli they exhibit in other mammals, and that they even 
contribute to the support of the tympanic membrane. 

So far, therefore, from beinj^ prepared by tlie study of those 
Mammalia which most nearly a])proaeh the Oripara, to find, in the 
most highly organized of the latter, an immeuiie os tymj)asiieini], 
with a vanishing malleus and incus, we are, on the contrary, led to 
anticipate Uie disappearance of the tympanicuro, and the further 
enlargement of the ossicnla anditiU. Thus far the cantioos appli- 
cation of the method of gradations leads us, and leads us rightly— 
though the demonstration of the justice of its adumbrations can 
only be obtained by the application of the criterion of develop* 
ment. 

It is iwenty-oiic years since tliis criterion was api)lied h\ liciehert. 
Since his results were published, they have been, in their maui fea- 
tures, Terificd and adopted by Bathke, the first embryologist of his 
age ; and yet they are ignored, and the qnadratum of the bird is 
assumed to be the tympanic of the mammal, in some of the most 
recent, if not the newest discussions of the subject. Reichert and 
Kathkc hnvc proved, t]>;\t w the conr>e of the development of either 
a mammal nr a l)lr(t, a slender cartilaginous rod make s ii.s appearance 
in the first visceral arch, and eventually unites with its fellow, at a fM)int 
eorres])onding with the future symphysis of the lower jaw. Supe- 
riorly, this rod is connected with the outer surface of the cartilage, 

* Tbottgh the pterygoid comes dote to it in Momtrematti. 
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in which the petrosal bone subsequently makes its appearance. 
Near its proximal end, the rod-like " mandibular cartilage " sends 
off another slender cartilaginous process, which extends forwards 
parallel with the base of the skull. With the progress of develop- 
ment, ossification takes place in the last-named cartilage, and con- 
verts it, anteriorly, into the palatine, and posteriorly, into the ptery- 
goid bone. The mandibular cartilage itself becomes divided into 
two portions, a short, proximal, and a long, distal, by an articulation 
which makes its appearance just below the junction of the ptery go- 
palatine cartilage. The long distal division is termed, from the name 
of its original discoverer, Meckel's cartilage. It lengthens, and an 
ossific deposit takes place around, but, at first, not in it. The 
proximal division in the mammal ossifies, but usually loses its con- 
nexion with the pterygoid, remains very small, and becomes the incus. 
In the bird the corresponding part enlai^es, ossifies, and becomes 
the 08 quadratum, retaining its primitive connexion with the ptery- 
goid. In the mammal, the proximal end of Meckel's cartilage ossi- 
fies and becomes the malleus, while the rest ultimately disappears. 
The ossific mass which is formed around Meckel's cartilage remains 
quite distinct from the proximal end of that cartilage, or the malleus, 
gradually acquires the form of the ramus of the lower jaw, and 




Fig. 3. — Dissection of the cranium and face of a foetal larob 2 inches long. 
The letters have the same signification as elsewhere, except N. Nasal capsules. 
a. b. c. Septam narium. L. Lacryinal. PI. Palatine. Eu. Arrow indicating 
the course of the Eustachian tube. i. Incus, m. Malleus. M. Meckel's cartilage. 
11. Ilyoid. Ps. Petrosal. Ty. Tympanic. 



d by Google 



Mr. T. H. Huxley on the Thewry of Ike Vertebrate iSkuU, 423 



eveatarily dmlopes t condjls whkb ooaws into omtoot, md aiti- 
fialiitew, with the squamom. la the bird, on the contrary, the 
nrnius of the jaw imitai with the ossified proxinal end of Meckel's 

cartilage, which becomes ancbylosed with the ramus ; but retaiuiug 
ita niovpfihle eonnexiou with the quadratum (or rciiresentative of the 
incus), reeeiveii the uame nf the articular piece of the jaw. Tiue 
rest of Meckers cartilage <ii:$appears. 

That the primitive composition of the mandibular oartUaginoiie 
aicK ie the same in the binl ae in the immmiel ; in eeeh, the etch 
beaemes subdivided into an fnff^i^ll and a Meokelian {> oi tl ; 
in each, the incndal and the adjacent extremity of the Meokelinn 
cartilage ossify, while the rc*:t of the cartilaginous arch disappears 
and is replaced Ijy a bony ramus deposited round it. But from this 
point the manimal and the bird diiverge. In the former, the in- 
eudai aiid Meckelian eiemeata are so conipieteiy applied lu liie pur- 
poees of the organ of hcflvlng» that they an no longer eapable of 
en ppo rting the mnu{» which eventnallj oomes into contact with the 
aqOBmoeaf hone. In the latter, they only subserve audition so far 
as they help to support the tympanic membranCy their predominant 
ftinction beinj? the support of the jaw. 

The tympanic bone of every mammal is, at tirst, a iiat, tliiii, 
curved plate of osseous mattpr, which appears on the outer sidi of 
the proximal end of Meckel :i cartilage, but is as completely iadepea- 
dent of it ae is the ramne of the jaw of the rest of that cartilage. 
In most birds it has no bony representative. 

It 18 dear, then, as Professor Uoodsir* has particularly stated, that 
the OS quadratum of the bird is the honiologue of the incus of the 
mammal, and has nothing to do with tlu' tympanic bone ; while the 
n])par) iitly missing malleus of the mammal is to be found in the 
OS ariiculare of the lower jaw of the bird. 

It would lead me too far were I to pursue the comparison of the 
bird's sknll with that of the mamm al Airther. But sufficient has 
been said« I trost, to prove that, so far as the craninm proper is con- 
cerned, there is the most wonderfbl harmony in the structure of the 
two, not a part existing in the one which is not readily discoverable 
in the same position, and performing the same esseutial functions, in 
the other. I have the more willinul} ot^upied a considerable time 
in the demonstration of this great fact, because it must bi universally 
admitted that the bones which I have termed petrons, buuamosal, 
mastoid, miadratam, articuhwe in the bird, are the homologues of 
particular nones in other oviparous Fertebrata, and consetjuently, if 
these determinations are correct in the bird, their extension to the 
other Oripara is a logical necessity. Bat the determination of these 
bones throughout the vertebrate scries is the keystotic of every theory 
of the skull — it is tho point upon wiiich all further reasoning must 
turn ; and therefore it is to theui, in considering the skulls of the 
Other Ooipara, that I shall more particularly confine myself. 

* Eddiert. howetar, iMid akeady clearl) declared Ihii loiiieriaBt homolegy in 
hit * Bntwiekelnngigetcliichte det Kopto,' |i. 19^ 
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Composition of the Skull of the Turtle. 

It has been seen that in birds the presphenoiJ, ethmoiJ, and or- 
hitosphcnoid regions are subject to singular irregularities in the mode 
and extent of their ossification. In the turtle, not only are the 
parts of the cranium which correspond with these hones unossifii d, 
but its walls remain cartilaginous for a still greater extent. In 
fact, if a vertical section be made through the longitudinal axis of a 
turtle*s skull, it will be observed that a comparatively small extent of 
the cranial wall, visible from within, is formed by bone, and that tlie 
large anterior moiety is entirely cartilaginous and unossified. The 
anterior part of the posterior, bony, moiety of the cranial wall is 
formed by a bone (Pt.), whose long, vertical, anterior-inferior margin 
forms the posterior boundary of the foramen by which the third divi- 
sion of the trigeminal nerve makes its exit from the skull. The ante- 
rior and superior margin of the bone is very short, and articulates with 
the parietal bone. The superior margin is inclined backwards, and 
articulates with the supraoccipital. The posterior margin is straight, 
and abuts against a cartilaginous plate interposed between this bone 
and that which succeeds it. The inner face of the bone is, as it 
were, cut short and replaced by this cartilage, whence the inferior 
edge is also short and is connected only with the basisphenoid, and 
not with the basioccipital. The anterior margin of the bone cor- 
responds with the middle of the mescnce])halon, while its inner face 
presents apertures for the portio dura and ])ortio mollis. The pos- 
terior margin of its outer face forms half the circumference of the 
fenestra ovalis, and it contains the anterior and inferior portions 




Fig. A. — Longitudinal section of the Skull of a Turtle {Chelone tni/Jas), exhibiting 
the rt'lations of the brain to the cranial walls. The dotted parts marked AS. 
OS. PS. and Eth. are cartilaginous. 



of the labyrinth. Thus, with the exception of the absence of an 
inferior connexion with the basiocci]>ital, — a circumstance fully ex- 
plained by the persistence in a cartilaginous state of part of the bone, 
— it corresponds in the closest manner with the petrosal of the bird. 
I confess I cannot comprehend how those who admit the homology 
of the bone called petrosal in the bird with that called petrosal in 
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the mammal (as aU anatomists do), can denj that the bone in quel- 
tion is aleo the petrosal, and affirm it to lie an alispheooid. The 
fwneral ado|)tlon of such a view would, I do not hesitate to say, 
uirow the Theory of the Skull into a state of hopeless confusion, 
aiul render a consistent terminology impossible. Where then is the 
alisplienoirl ? I reply, that it is unossified. The posterior portion 
of the ciirtilaginous side-wall of the tikuU, in fact, unites with the 
parietal, the petrosal, and the baas^henoid, just in the same way as 
the bony alispheooid of the bird mutes with those bones. Furtner- 
more, as in the bird, it bounds the foramen for the third division of 
the trigeminal nerve anteriorly, and is specially perforated by the 
second division of the fifth, while the oj)tic mm tlic other divisitMlS 
of tlic fifth pass out Iti front of or throiiii^h its anterior marfj;in. 

Not only is the uli^plu noid eartil^incur-^, but the orbitospheuuid 
is in the same condition, uud a great vertical plute oi ciirtiiage re- 
presents the whole anterior part of the cramulacial axis, or the pre- 
sphenmd and ethmoTomerine bones*. It has been imagined, indeed, 
tiuit the rostmm-Hke termination of the basisphenoid represents 
the presphenoid, bat I think this comes of studying dry skulls. 
Those who compare a section of the fresh sknll of a turtle with the 
like section of the skull of a lamb, will hardly fail to admit that the 
rostrum of the basiiiphenoid in the turtle is exactly represented by 
that jiart of the sheep*s basisphenoid which forms the anterior and 
infenor boundary of the Bella tardea, and that the suture between 
the basisphenoid and the presphenoid in the sheep corresponds pre- 
cisely with the line of junction between the rostrum of the basi* 
sphenoid and the presphenoidal cartilage in the turtle. 

Covmected with the posterior e*!?^ of the petrosal by the carti- 
laginous plate, which has been relerreil to abo>e, and between this 
and the exoceipital, there Rf)pears, on the inner asjiect of the longi- 
tudinal section of the turtle s skull, a narrow plate of bone connected 
above with the supraoecipital, behind with the eioocipitBl, below 
with the beaioccipital, and ieavins between its posterior margin and 
the cxoodpiial an aperture whereoy the par vagum leares the skvdl. 
In fact, except in being seimrnted from the petrosal by cartilage, this 
bone present'? nil the charat ti r- of tbr TT!nstf>id of the bird, which it 
further rcst rnbies in forming oue-hall t)t tlie circumference of the 
fenestra uviiUs. In other respects it is nu>re like the mastoid of the 
sheep, for it is not auchylosed with the exoceipital ; it is produced 
externally into a great bony apophysis, which gives attachment to 
the representative of the digastric muscle ; ana it is largely visible 
external to the exoceipital, when the skull is viewed from behind* 
Indeed, the resemblance to the mastoid of the mammal is more 
striking than that to the corresponding bone in the bird. And I 
think it is hardly possible for any unprejudiced person to rise from 
the comparisoa of the chelouian skull with that of the mammal, witli 
any doubt on his mind as to the homology of the two bones. 

When the sheep's skull is viewed from behind, the posterior half 

* Compare KolUker't aecotuit of the pi iiuordial «kuU ol a voung turtle in the 
* Berklit yoa der Konigl. Zook Amtalt zn Wunbnrg,' 1649. 
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of tBe squ&moial is seen entering into ite outer hwmdmf alMve the 
iBBStQid» On regaiding the turtle's skull in the stme way, thctt is 
seen> oocopying the same position, the bone -whish Curicr, as I 

venture to think, most iinfortimnttly, named "mastoiJ." But if 
the arguments brought fonvurd above be, as 1 believe, witli Hall- 
maim, they are, irrefragable, tins hone eannot be the niasioi!! ; and 
I can discover no valid rea^u why it shouUi npt be regarded as 
what its position snd lelations natorsUy Bu^st it to be-Hthe tqm- 
mossl. Its oonneiions with the misioidt petrossl, snd quadrstnm 
sre essentis^ the same as those of the sqosoaosal in the bad and the 
mammal. The quadratum and artictture of the turtle are on aQ 
hands admitted to hr tin homolo^ue* of the similarly-namod hones 
in the bird, and tbcrelore all t he reasonnigs which apphed to the 
one apply to the other. M lien the j)etr().sal, mastoid, and squamosal 
are determined in the turtle, they are delenuiued in all the MeptiUtu 
Bnt the CroetMia^ LaeerHlM, ioA OfMdia differ fion the twue sod 
CheUmia generally, in that their mastoid i^ as in the hird, sndiyloaed 
with the exoccipital. The squamosal, again» whidi in the CrocodUw 
essentially resembles that of the turtle, becomes a slender and elon- 
gated hone in the Lnrerfilia, and still more in the OphithM, in 
which tha (|uailratum is carried at it^i extremity *« 

With respect to the skull of Fishes, thr followina: extracts contain 
the most impnrt:int of the views put foi tli 1)y Prof. Utixley. 

In in-5eu.ssmg the structure of tiic j*knll uf the Carp, Prof, Huxley 
remarks : — When viewed I'rom within, the foramen ovule is seen to 
be, as in the bird, a mere conjugational foramen between the idisphe* 
noid and the bone which fouows it ; and on an external riew, the 
third diTision of the trigeminal is seen to pass entirely in flront of the 
Uist^named bone. 

The minutest scrutiny of the relations of this bone only strengthens 
the conviction suggested by the first view of it, that it is the homo- 
logue of the petrosal of birds, and therefore of mammals and rep- 
tiles. As in the bird, the anterior margin of the tisirs petrosal is 
divided into a superior and an inferior portion, which meet at an 
angle, the superior portion articulatiiig wHh the parietal (and 
squamosal), the inferior with the alisphenoid. Inierioriy the 
petrosal articulates with the basisphenoid, and, to a small extent, 
with the basioccipital. Posteriorly it articulates with a bone 
throneh which the ])neumogastric passes, and which, guided by 
the analogy of most ReptiliUf of Amphibia^ and of birds, I believe 
to represent the coalesced or connate mastoid and exoccipital. The 
bone lodges the anterior nart of the auditoiy labyrinth ; its middle 
region corresponds with tne middle of the mesenoephslon. But as 
it docs not aeparate the auditorj organ from the cavity of the skull, 
it naturally presents no foramina corresponding with those through 
which the portio dura and portio mollis pass in Abranchiate F crte- 
hrnld and Amphibia. There is one relation of the petrosal in the 

* See for the maimer in which this is brought about, Itatlike's ' Entwick. d. 
Natter.' Ratbke, it shouM be said, regards this bone as the fympanicum, bat its 
primitlvs place snd mods of origin wne those of the sqaamoaal the mammal. 
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fish, however, m wiuch it seems to differ from that of an} of the ovi- 
iMrwis rerMmia Utherto dcieriM, Superiorly and posteriori v. 
In fiict, it does not mufe with the sttpmoccipital, whicn is small, 
oompftntively iasignificant» and occupies tlie middle of the posterior 
■nd superior region of the skull, but with a large and distinct bone 
which forms the internal of the tv\o pn^rcroluteral angles of the 
skull, unites internally with the supraoeeijiital, antcriorlv with the 
parietal and petrosal, inferiorly with the conjoined mastoid aud ex- 
occipital. It in the bone which was called "occipital exterue" by 
Cuner ; and he and others have snpposed it to he the homologne of 
that hone in the turtle whieh, IsUowing Hslhnaan, I hate endea- 
vomed to prove to be the mastoid. As I have already shown, the 
true mastoid of the fish must be sought elsewhere, and consequently 
the Cuvierinn drtc rmiimtion is inadmissible. And I niii.st confess, 
that if our compansoiis be eontined to adult Vertebratd, the only 
conclusion which cau be arrived at seems to be, that this bone is 
peculiar to fishes. 

But a remarkable and interestiog observation of Rathke, eom* 
hined with the peculiar structure of the skull of the chick described 
above, leads me to believe that when their development is fully worked 
out, wo shall find a distinct repvesentative of this bone in many, if 

aot all, vertebrate crania. 

In his account of the development ol ('oluLer nairUf Katlikc states 
that three centres of ossification mukc their appearance in that part 
of the cartilaginous waU of the cranium which immediately surrounds 
the auditory labyrinth. One of these is anterior, and becomes the 
petrosal ; one is posterior, and eventually unites with the ezocdpital ; 
the third is superior, and in the end coalesces with the supraoccipitaL 
The posterior ossification clearly represents the mastoid, and it is 
most interesting to fiud ity in this early condition, as distinct as in 
the Cheloniaii. 

The superior ossification has only to increase in size aud remain 
distinct in the same way as the mastoid of the turtle remains di- 
stinct, to occupy the precise position of the "occipital exteme" of 

the fish. But, further, it is most important to remark, that when 
this primarily distinct bone has coalesced with the supraocclpital, 
it stands in just the same relation to that hone, to the petrosal, to 
the mastoid rinJ to the semicircular canals, in the snake, as that 
lateral tit. iiieiit, early continent or connate with the supraocclpital 
in the cliick, which I have termed the "os epioticum.'* I believe, 
then, that this "os cjiioticum,*' distinct in the young snake, but 
afterwards confluent with the supraoccipital, and becoming what may 
be termed the epiotic ala of that bone m the adult, is the homologue 
of the corresponding bone, or confluent ala of the supraoccipital, in 
birds and reptiles, while in the fish it remains distinct, and constitutes 
tlie "occipital externe.'* 

On examining the region in which these bones (those of the 



fish, I discovered, in their place, a delicate iuTcrted cartilagiaous 
arch, attached anteriorly, by a very slender pedide, to the angles of 
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the ethmoidal cartilage, and posteriorly connected by a rnuch thicker 
cms with the anterior portion of that part of the cranial wall which 
encloses the auditory organ (fig. 5). 



QU 




Fig. 5. — Cranium and face of young Gasferottei at diflTcrent ages. The left -li and 
figure is a view of the base of the skull of a very young fish. The middle figure 
represents the under aspect, aiul the right-hand figure, a side view of a longitu- 
dinal section, of a more advanced Stickleback's skull. 

C. Notochord. P. Pituitary space. AC, Auditory capsules. T. Trabeculae 
cranii. E.V. Ethmovomerine cartilage. P.Q. Palatoquadrate arch. Qu. Qua- 
dratum. S.Y. or Sy. Symplectic. II. Hyoidcan arc. H.M. Ilyomandibular carti- 
lage. The other letters have the same signification as in the preceding figures, 
except pmx. Premaxilla. nur. Maxilla, d. Dentale. an, Angulare. at. Arti- 
culare. Mk. Meckel's cartilage. 

The crown of the inverted arch exhibits an articular condyle for 
the cartilaginous rudiment of the mandible. The posterior cms is 
not, as it appears at first, a single continuous mass, but is composed 
of two perfectly distinct pieces of cartilage applied together by their 
edges. The anterior of these juxtajwsed pieces is continuous below 
with the condyle-beariug crown of the arch, and with its anterior 
crus or pedicle (P.Q ) ; it is inclined backwards and upwards, and 
tcnninates close to the base of the skull in a free pointed extremity. 

The posterior piece (S.Y. H.M.), on the other hand, has its broad 
and narrow ends turned in the opposite direction. Distally, or below, 
it is a slender cylindrical rod terminating in a rounded free extremity 
behind, but close to, the condyle for the mandible ; above, it gradually 
widens and becomes connected with the cranial walls. On its posterior 
edge there is a convexity which articulates with the rudimentary 
oj>erculum, and below this it gives off a short styloid process, to 
which the cartilaginous cornu of the hyoid is articulated. Thus 
the cartilaginous arch, which stretches from the auditory caj)sule to 
theethmo-presphenoidal cartilage, consii^ts,in reality, of two perfectly 
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distinct and separate portions — the anterior division V-shaped, liATiiig 
its anterior crus fi\p*l juuI its jjostcrior cms free above ; the posterior, 
styliform, parallel sulh liie posterior leg of the V, and tree below. 
The anterior divkion iiupporta the maadibular cartilage, the pos- 
terior the hyoidcan comu. 

As oMfiestion takes fiace, that part of the anterior ems of the 
y^shaped oartOace which is attaehed to the eihmo-preepheiioidal car- 
tilage bccoine>j ihepiUaimei angle becomes the jugal; between 
these two the transverse and ptrnjgoiffien (reprcscntcrl by only one 
bone in Gastorosteus) are developed in and aroiiTu! the anterior 
cms: the ti/mpanal anaes in the aame way around the tree cud of 
the nosterior crus. Thus these bonea constitute an assemblage 
whicn is at €rit qnite distinet from the <^her elements of die sns- 
pensorinm, and immediately supports the mandibular cartihige. 

Tlic proxiaoal end (H.M.) of toe posterior styliform division p;radu* 
ally becomes articulated with the cranial wallsi.and, ossifying, H con- 
verted into the temporal. The distal ryVnidrical end (S.Y.) becomes 
surrnnnded l)y an osseous sheath, which at first leaves its distal end 
nn^iiciosed. The bone thus formed is the ftt/mplt^cfique, which is at 
tirst free, bnt ( ventually becomes enclosed within a sheath furnished 
to it by the Ji'!/ftl, and so strengthens the onion of the two divisions 
of the arch already established hy the junction of the ft/mpanatiiiih 
the temper aL The e^n^eeiiqiu and temporal do not meet, but leave 
between them a cartilaginous space, whence the supporting pedicle 
of the hyoid, which o'j^ifie^ and becomes the osselet styloide, arise*;. 

The operculum, subopcrculum, interopercnlnm, and preoper- 
culum are not developed from the primitive cartilaginous arch, but 
make their aopearancc as osseous deposits in the branchiostegal meni- 
branei behinu, and on the outer side of, the posterior eras. 

If we tnm to the higher Ferteiraia, we find, as I have stated 
abofve, that, at an ^ly period of their embryonic ezistonce, ibey also 
present a cartilaginous arch, stretching from the ethmo-presphenoidal 
cartilniro to the auditory capsule, and ';n|»|>orting the mandibular or 
Meclvelian cartilasre on the condyle furnished by its mverted crown. 
The anterior ^jari ot tlie aiiu rior crus of this arch becomes the pala- 
tine bone, which is therefore truly the homologue of the fish's pala- 
Una. The posterior part of it becomes the pterygoid, which therefore 
is the homologue of iht pierygoidien (and transverse 1) of the fish. 

The produced crown of the arch in the higher Vertebra fa becomes 
either the incns, or its equivalent, the qnadratnm. I therefore 
cntertam no dmibt that the ju(/al is really the honiologne of the 
quadratum ot otlier oviparous 1'ertebrata. That the fyi>iji(itial 
has no relation whatsoever with the bone ut the same name in the 
higher Fertebrata is induhitshlei and I am unable to discover among 
them anv representatiye of it. It seems to me to be an essentially 
piscine bone^ to be regarded either as a dismemberment of the 
quadratum or of the pterygoid. It may be termed the "metap 
pterygoid/* 

Still less do I find among the higher Verff>hrata in their adult 
State, any representative of the posterior divi^jioii of the suspensor. 
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constituted iiv the temporal and ftymplecfique. It is quite clear 
that the temporal is not, as Cuvier's naiue would iudicate, the 
bomologue of the squamosal. The whole course of its deTelopment 
would negative rach an idea, even if we had not a aqaamoaal already ; 
and I shall therefiNre heooeforwaid term it, ftom its Amotion of 
afibrdiiig support to both the hyoid and mandibular arches, the hyo> 
mandibular bone, " os hjomandibulare/' while the other bone of 
this division mny well retain the name of syni})lcctic. 

It is commonly sui»]K)scd that tlie hyomaudihular, symplectic, 
incta})terygoid, and (jiiailraie are all to l»e regarded as mere suIh 
diviiaioiis of the quadratuni of the higher Vertebrata, Such a view, 
howerert completely ignores, and fiuls to ei:p1ain« the cowMOiM of 
tht hyoidean arch wiui the hyomandibular bona. In no on« of the 
higher Fertebraia does such a connexion ever obtain between any 
part of the qnadratum and the liyoid, which are quite distinct, 
and attached separately to the walls of the CEaniujn, in even youi^ 
embryos of the abranchiate Vertebratn. 

If the pterygoid, transverse, and metapterygoid of the fish were 
anchylosea into one bone, or if the eorrespondUug region of the pri- 
mitiTe eartilage were continvonsl^ OBsified^ the resolt would be a bone 
perfectly simuar to the pterygoid of the frog ; imd I entertain no 
doubt that the amphibian ptelygoid does really represent these bones. 

The inferior ossification in the batrachian snspensorium certainly 
answers to the qnadratum, in Triton — whether it should be regarded 
partly or wholly as a quadrntu jul: il'" in the frns- s* rms to he a (pies- 
tion of no great moment iiiasiuuch aa we niay be quite sure liial 
the lower end of the frog's suspensorium represents the quadrate or 
incudal element in other fertebraia* 

Thus it w ould seem, that in the manner in which the lower jaw 18 
connected with the cranium. Pieces and Amphibia, as in so many other 
particular!^, ni^roe witb one anotlier, and differ from Repfifia nnd 
Aves on the one huinl as uuieh as they do from Mamniaiia on the 
other. And the diticrence coiusists mainly, as might he anticipated, 
in the large development m the branchiate Fertebraia of a structure 
which aborts In the abranchiate dasses. A most intmiting series of 
modifications, all tending to approximate the ramus of the mandible 
more dosely to the skull is obsenrahle as we pass from the fish to 
the mammal. In the first, the two are separated by the hyoman- 
dibular, the quadrate, and the articular elements, the first of which 
becouK's shortened in the Amphibia. In the oviparous a))ranchiate 
Fertebraia the cranium and the ramus are separated only by the 
qnadratum and the articnlare, the hyomandihulare ha>ing disap- 
peared. Finally, in the mammaV the quadratwn and the artieulare 
are applied to new functions, and the ramus comes into direct contact 
with tne cranium. 

The operculum, suboperculum, and interopcrculum appear to me 
to be specially piscine structures, huviii": no un(|uestionablc repre- 
sentatives in tlie higher Fertt^hrata. Much niis^ht be said in favour 

* Of cuarsc in a morphological scuse. Whether they arc more or lets dUtaiit 
in actual space, it not tlie qneitioii. 
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of the idciitifitution of the prcopcrculum with the tympanic bone; 
hut there are uiaiiy argmiieuts on the other side, and ftt present I 
do not my way to the forautUou oi a dchuite couclu^iuu uu this 
Bttlgaet. 

It' the conclusions which 1 have hronght forward are correct, the 
foUfiwing propMitioM am tnie of all the bony flktdlfl of Feriebrata, 

1. Thehr aada oontams at moat five <HBtiiwt bones, which m, 
from before backwards, the basiooeipita]* die baabphenoid, the pre- 

sphenoid. the ethmoid, and the vomer ; but any of these bones, 
except the basispliOTioid, mny he represented by cartilnirt\ nnd thoy 
may anehylose to an nuleiinite extent; so that tlie nniiiber distni- 
gnishabie as separate bones in any skull cannot he predicated. The 
craniofacial axia tnTariably preaenta the same regions, but the histo- 
logical ebaraeter of these fcgions may Tary. 

2. Their roof coutaina at most, leaving Wormian bones ont of con- 
aidsiation, five bones (supraoccipital, panetals andfirontals), or seven, 
if we inchuh' the e{)lotic bones in the roof. The nnniher falls below 
tliis in ]mrticul:\r rrt^os, for the same reason as that given for the 
apparent variations m composition of the axis. 

3. Their inferolatcral wall contains at most six pairs of bones 
(exooonilalB* maaCoids, petrosals, alisphenoids, orbxtosphenoids, pre- 
nNMilals}^ whose apparent number, however, is affected by the same 
eanses. 

4. T^e axial bones have definite relations to the brain and nerves. 
Tho hasTocHpital lies behind the ]vitn!fary body, the basisph* notil 
beneath it, the pi( s])henoid in tnjut of it. In fact (he pituitary 
body may he re<j;anled as marking the nroranic centre, as ii were, of 
the skull — its relations to the axial cruuiai bones being the same, as 
Aras I am awate, in all Fertebrata* 

The oHhcCovy nerres pass on either side of the ethmoid, wtAA 
bounds the cranial cavity in Uront, the greater pert of its substance 
and that of the vomer being outside the cranial cavity. 

5. The lateral bones have definite i f lutions to the brain, njTVM, 
and organs of sense. The exoccipitai lies behind the exit of the par 
vafrnni ; the niaistoid lies in front of it ; the petrosal lies behind the 
exit of the third division of the trigeminal ; the alisj)henoid lies in 
front of it ; though either bone may, to a oertam shght extent, en* 
cfonefa on the province of the other. The optic nerve passes out 
more or less in front of the allsphenoid, and behind, or through, the 
orbitosphenoid. 

The oi^an of htMrinp: in nlwnvs bonnded in front ])y the petrosal 
bone, which limits the auttnor moiety of the fenestra ovalis. 

The organs of smell always iie on each side ot the ethmo vomerine 
part of the axis. 

The greater part, or the whole, of the petrosal lies behind the 
centre (» the mesencephalon. 

f>. The attachment of the mandibular arch to the skuU is never 
situated further forviard thnn tlie posterior boundary of the exit of 
the trioieminnl ; eonse(pieutly it cannot belong to auy segment of the 
skull in trout of the petrosal. 
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But if propositions of this generality cm\ be enunciated with rpp:nr<l 
to nil bony vertebrate skulls, it is neeillrss to seek tor further ovidi nc*e 
of their unity of plan. These pro]»osiiions nre the cxpressitni ot tiiat 

J}\axiy and might, if one so pleased, be thrown into a diagrammatic 
brm. There is no harm in calling eudi a oonTcnient diagram the 
'Archetjpe* of the ikull, but I prefer to avoid a word whose con* 
notation is so fundamentally opposed to the spirit of modem science. 

Thus, I conceive, the study of the mode in which the skulls of 
vertclirntc nninials arc developed, demonstrates the irreat truth which 
is torcsliaduwed by a careful and comprehensive examination of the 
gradations of form which they present in their adult state ; namely, 
that they are all constructed upon one plan ; that they differ, indeed, 
in the extent to which this plan is modified, but that all these 
modifications are foreshadowed in the series of eonditions through 
which the skull of any one of the higher Fertebrata passes. 

But if these conclu'^ions be correct, the first problem which I pro- 
posed — Are all vertebrate skulls coostructed upon a common plan ? 
— w solved aftirmatively. 

We iiavc tit us utiaiued to a theory or general expression of the 
laws of atructore of the tkoll. All vertebrate skulls are originally 
alike; in all (save AmphiomuT) the base of the primitive cnnium 
undergoes the mesocephalic flexure, behind which the notochord 
terminates, while immediately in front of it, the pituitary body is 
devrlopod; in all, the cartilaginonn crftniinn has primarily the '^nnv 
structuif, — a basal plate enveloping the cud of the notochord and 
sending t'orth three processes, of which one is short and median, 
while tiie other two, the lateral trabecular, pass on each side of the 
space, on which the pitnitai^ body rests, and unite in front of it \ 
in all, the mandibular arch is primarily attached behind the of 
the pituitary space, and the auditory capsules are enveloped by a 
cartilaginous mass, continuous with the basal plate between them. 
The amount of further dovolopmcnt to which the primary skull may 
attain varies, and no distinct ossification^^ at all may take place in it ; 
but when such ossification does occur, the same bones are developed 
in similar relations to the primitive cartilaginous skull. But the 
theotr of the skull thus enunciated ia not a ' vertebral theory* ; one 
may ha^ e a perfectly clear notion of the unity of oigimiiation of all 
skulls without thinking of vertebra. 

So much for the first problem before ns. T now proceed to the 
second question, (iiven the existence of a common j)lan of or<j:aniz?i»i<»n 
of all vertebrate skulls ; is this plan the same as that of a spinal 
column ? 

To deal properly with this question, we must know what is the plan 
of organization of a spinal column ; and that can be learnt only by a 
careful study of its development, as well as of its adult modifications. 
Indeed, the latter are unintelligible without a knowledge of the former. 

It is impossible to form a clear conception of the essential nature 
of the process of devclopnx'nt of a spinal column, or to compare 
it with that of the skull, um1i>.> we analyse very carefully, and di- 
stin£;uiah from one another, the successive steps of that process. 
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1. The primary dumges of fom ethtbited bjr the blastoderm in 
the legkm of the spinal column, are, in all the Veriebraia whose 
development has yet been studied, predsely the same. Two ridges. 

tlid* " lamiiw dorsales,** boundinp: n nfirrow elonjrated g^roove, rise 
lip ai)(] t vnitaally unite with one nnnther no as to enclose a cavity — 
the neural canal. External to tlic junction of the lamina: dorsales 
with the blastoderm, Lhc latter is converted more or less completely 
into tlie "laminse ventiBles," which become incurred, unite, and 
eventually enclose the visceral cavity. 

A transverse section of the embryo in this state shows a very thin 
and narrow median plate, separating the neural canal above fioni tlie 
l)?pmal or visceral canal below, and passinir on each side into tiiick- 
ened masses of blastoderm, which give rise to the lamincc dorsiiles 
Oil the one hand, aiid to the laminec veiitrales on the other. 

For convenience of description, I shall terai the median plate the 
*< diaphysial plate," and the lateral ridges the paruphysial thick- 
enings* 

~ 2. The primary histoloeicai differentiations which take place in 
the rudimentary spinal colamn just described, are the same in all 

A long tiiauient, composed of inilifVerent tissue, makes its appear- 
ance in the middle of the diaphysial plate, and constitutes the 
notochord, or chorda dorsalis. 

Next, the substance of the paraphysial thickenings undergoes a 
certain change of tissue at regular intervals, so that they acquire a 
segment ed appearance ; soHd, broad, darker masses of blastema lying 
opposite one fin >flipr in each paraphysial thickening, and being sepa- 
rated by clear, narrow interspaces. 

These segments are what the Germans term " Urwirbel," or 
** primitive vertebrse a somewhat misleading name, as they are in 
every way distmct from what are commonly understood under the 
name of *'vertebne,'' even if we use that word in its brcMidest sig- 
nification. Professor Goodsir's terms of Somatomei for the secments 
and Metasomatomes for their interspaces, appear to me to be well 
worthy of adoption ns the equivalents of these ** Urwirbcl." 

3. The next step ni the development ot a vertebral column i'^ tit-' 
histological differentiation of the somatomes. Leaving; out of cuu- 
sideratiou the epithelial and other minor tissues, it may be said 
that each somatome gives rise to (a) epiaxial muscles, (6) a nerve 
and its ganglioo, (e) the hbutema for a vertebral centrum and its 
neural and h»mal arches, and (d) possibly hypaxial muscles ; while 
the metasomatome becomes for the greater part of its extent an 
"intermuscular septum.*' 

It is unnecessary for my present purpose to trace out particularly 
the development of any of these parts, except the centrum and its 
arches. 

The blastema, which is specially intended for these parts, appears, 
in a distinct form, first, in the paraphysial thickenings, and then 
extends inwards above and below, so as gradnally to enclose the 
notochord in a sheath, while, externally, it passes in the posterior half 

Aim.ltfMag.N,HvtL Ser.3. I W.iii. 2:6 
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of each somatome, upwards into the iieimJ arches, and dovrnwarda 
into the hmmal arches. 

4. In some Veriebraia the spinal colnmn never gets beyond this 
stage, nor even so far ; but for the present it will be well to confine 

our nttention to tlioso winch become oompletolv O'^sifipfl. In these 
cTiondiitic aflon is the next step. The blastema of the centra and its 
prolongations becomes converted into cartilage, but not coutiuuously. 
On the contrary, at points corresponding with the intervals between 
every pair of metasomatomes, or with the middle of eadi somatome, 
the cartili^ is replaced by more or less fibrous tissue. As a conse- 
quence, the cartilaginous sheath of the notochord is now divided into 
regular segments, which alternate Avith the somatome?, so that each 
metasomatome abnts upon the middle of one of these cartilaginous 
vertebral centra. 

In every centrum it is necessary to distinguiah three tracts or 
regions : — 1. A diaphysial region immediately surrounding the noto- 
chord. 2. Two para])hy$ial regions lying in the paraphysiai thick- 
enings. The paraphysiai regions give Vise to the cartilaginous nenral 
and hirmnl semi-arcs, which are primitively continuous with them ; 
so that all pnrts of the vertebra form one conneetetl whole. 

The neural semi-arc.^ cTcnto'illv nnite in the niifhlle line, and 
ordinarily send a ])rolonp:ntioii ii|i\vanls from their junction. The 
haemal semi-arcts also tend to uniic below, but m a somewhat diifer- 
ent manner. 

5. The last step in the development of the vertebra is the dif- 
ferentiation of its various parts from one another, and their final 
metamorphosis into their adult form. The notochord, which primi- 
tively traversed tlu' centra and the intercentra (intervertebral liga- 
ments, syno\ ial membranes, or the like, between the centra), becomes 
more or less completely obliterated. 

The distah larger part of the heemal serai-arc is commonly di- 
sttnffuished from its proximal, smaller part by the conversion of its 
cartflage into osseous or other tissue, and thus the semi^arc becomes 
separated into a rib and an articular surface or process* for the head 
of that rib, to which last the term Parttpophym may be conveniently 
restricted. 

In the dorsal vertebrfe of mnny Verichrata, the neural semi-nrc 
bcuds out a process, the hiapophi/sist which is eventually met by a 
corresponding outgrowth of the rib, its so-called tubercle, and the 
two become nrmlv connected together. 

'When ossification occurs, it is a very general, if not invariable mle, 
^fEaT an annular deposit around the notochord takes place in the 
centrum. I term this the Dldp/ti/.^is of the vertebra. In some 
fislu'w n distinct centre of ossification apju^ar^ in r;\ch parnphvsial 
region, and this may be termed the Paraphysis ot the vertebra. 

In mammals each end of the vertebra ossifies from a distinct 
point, and constitutes a central Epiphysis of the vertebra ; and in 
many Veriebrata a part of the under surface of a centrum ossifies 
separately as a distinct Ili/j^^physis, It is another very general, if not 
invariable rule, that a distinct centre of ossification appears m, or 
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an, e*ch ocural semi-arc or Neurapophyn$i ftnd ptnes upwards, into 

the spine or Mefaneurapophytit; downwards, to unite sooner or later 
with tlie (liaphysit, or diaphysia and paraphysts ; and outwards into 

the di*i!>op)n ''i*. 

It IS doubttiil vvlii tlier tlio paraphysis ap[)Pars as a distinct osseous 
element in any Fertdji ata above the class of fishes, in very few of 
which even k it diattngmabable in the adult atate. (^naequently 
in the higher Fier^eftra/a the paraphysial region is ossified, either from 
the diaphysis or ftom the neurapophysis, or from both ; and a suture 
exists for a longer or shorter time at the point of junction of the 
iif^nrnl and central ossifications. I will term thi'^ the yeurnr^ntml 
suture. Its position i*"' no <*crh\in or con.-^tant indication tlio 
nature of tlio parts ahove or below ii, for it amy vary in the sarni' vi r- 
tebral eoluitia iVom the base of the neurapophysis to the junction 
of the p;ii uphysia] with the diaphysial region of the centrum. 

The number of the centres or ossification in each distal portion of 
the hsemal semi-arc may vary greatly ; the uppermost is called a 
PleurapophysiSf the lower, IltBrnapophifscn and Met-hteinnpophy^e^, 

VieAih's these primary cfiitrc?? of o^sifitation of a vertebra, there 
arc others of less constancy. Thus tin- ciuls of the nietanenrapo- 
physes, diapopliyses, and zygapophyst s in many Mammalia are ossi- 
fied from distinct centres ; and in the caudal region of many of the 
higher Feriehraia, outgrowths of the centra uoite below to enclose 
the caudal vessels, and ossify as distinct apophyses. 

If the development of tlie skull be now compared with that of the 
spinal column, it is found that (1) the very earliest changes under- 
gone by thr l)lastodern) in r nch ari' almost idrntiral. The primitive 
groove txtends to the nity of the future cranial cavity; its 
lateral walls are continuous with the laminae dorsales, and these pass 
into laminae ventrales, also continuous with those of the spinal region. 
The laminse dorsales of the head become the cranial walls and en- 
close the cerebrum-^the continuation of the myelou; the laminae 
▼entrales give rise to the boundaries of the future buccal and pha- 
rjngrnl ravities. 

2. But at this point the identity of the skull with the spinal 
column ceases, and the very earliest .^^trps in hi^tol^^i(•al ditiVn n- 
tiation exhibit the tuuiianitiital ditlerences between tlie two. For, 
in the first place, in no instance sare the Ampkioxu*, has the 
notochord as yet been traced through the whole of the floor of the 
cranial canity. In no other embryo bas it been yet so( n to extend 
beyond the middle vesicle of the cerebrum, or in other words, 
beyond the level of the rudiment of the infuudibulum and pituitary 
body. 

In the second place, the division into somatomes, in all known 
vertebrate embryos, stops short at the posterior boundary of the 
skull, and no trace of such segmentation has yet been observed in 
the head itself. 

3. Apparently as a consequence of these fundamental differences, 
the further course of the development of the skull is in many 
respects very different from that of a vertebral column. ChonUri* 

28* 
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ficfttion takes place contiiiuonsly on each side of the notochordy and 
b^and it, the two trftheculae cranii, unlike anything in the spinal 

column, extoiul along the base of the cranium. No distinct carti- 
IfifjiiKuis centra, and consequently no intercentra, arc ever dcvelo])ed. 
Hie occipital arch is developed in a manner remotely similar to that 
in which the neurapophyniul proces^s are lornied; but the walls of 
the auditory capsules, which lie in front of thenii and which gire 
rise to some of the parC8» most confidently rmrded as neoimpo- 
physei by the advocates of the current vertebral theories of the skull, 
are utterly unlike neurapophyses in their orii:!;in. 

So, if ^vp srek for h?emal senii-ares, wc tiud something very like 
them, ansHig from tlie subf?tance of basis cranii l>enealh the 
auditory cartilage ; but there is uoik' eonneeted witli the oc€i|)itnl car- 
tilage, and none with the rudiment of the alisphenoid. The palato- 
fiterygoid cartilage might be regarded as the haemal semi-arc of the 
presphenoidal region, though the |;rounds for so doing aie not rery 
strong ; but the premavillary cartilage is something quite without 
parallel in the spinal column. 

4. The mode of ossification of the skull, and tlie ultimate arranire- 
ment of its distinct bonv elements, are at once nirimislv like, and 
singularly unlike, those presented by the spinal column. The ba»i- 
occipital is ossified precisely after the uianuerof a vertebral centrum. 
Bony matter is deposited around the notoehord, and gradually extends 
through the substance of the cartilaginous rndiment of the part. 

The combined basi- and pre-sphenoid in Pueei and Awi^hiLia is an 
cssific deposit, which takes place on the under surface of the basal 
cartilage in front of the hasioccipltal, and extends thence ronipletely 
beneath the |)ituitary inter>^jKice as far as the etlnnoid. it might be 
jjarullcicd l>y the subehordal ossification in tlie coccyx of the ivog, 
or by the cortical ossification of the atlas in many higher Verifbrttia, 
if it really underlay a portion of the notoehord ; but at the rery 
utmost the notoehord only extends into its posterior extremity. 

In some of the higher FertehratOy as the snake, the osseous basi- 
sphennld nrises in the snbstaiice of its cartilaginous rudiment, while 
the osseous j)res])hen()id umh'rlies its cartibe/e. In otliers, both Ivinc-: 
aj)pear to arise directly in their cartilaiiiijous lureiunaers. But no- 
thing can be more irregular than the mode of ossification of the 
i)rcsphenoid, ethmoid and vomer in the vertebrate series^ or less 
like the very constant and regular course of ossification of true 
vertebral centra. 

With respect to the ossification of the lateral and superior con- 
stituents of the skull, the development of the exoccipital and 
supraoceipital does, without doubt, i)rcsent a very close analogy to 
that of the separate pieces of the neural arch of some vcrtcbrie in, 
e.g., a crocodile. The nlispheuoids and orbitosphenoids follow in 
the train of the e.toecipitals ; but 1 know not wiiere in the spinal 
column we are to find a parallel for the double parietals and frontals* 
But waiving this difliculty, and supposing, for the sake of argument, 
as was supposed by Oken, that the basisplienoiil, alis|du'noid, and 
parietals, the prespheuoid, orbitosphenoids, and froutahi ,reprej«uc 
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tbe elements of two vertebral centra and neural arches, what is to 
be mndc of the petrou«i and mastoid bones? 

The (litficulty has been eluded by terming the petrosal a ** sen^e- 
capsuie, the mastoid a ** parapopliysis." But I apprehend tlmt 
neither of these exolanatious cau be received for a moment b^ those 
who are acquaintea with the development of the skull, or with the 
true homologues of the bones in question in the vertebrate series^ 
or who think that scienUfic terms should always possess a well-de- 
fined mid single meaning. 

What, in fact, \a the orli^in of the petrous and mastoid bones? 
There is much reason for believins; fnreordingto Hemnk's lafe obser- 
vations) that the metnbranuus labj ritiLii is priniuiiiy an involution 
of the sensory or ej^idennic layer of the blastoderm ; but however 
this may be, it is quite certain tliat the auditory orgsn is, primarilr, 
altogether independent of the walls of the skull, and that it may bo 
detached without causing any lesion of them, in young embryos. 

It is also quite certain that thh menibrano««i lnh\ rinfh becomes 
invested hv a coat ot' cartilaire coiuinuoiis uirh the cramal wail ; but 
I do not know that th<»re is t udence, at juocat, to enable one to say 
positively, whether tlus cartilaginous auditory capsule is formed in- 
dependently around the labyrinth, and then unites with the cranium, 
or whether it is an outgrowth from the cranial walls, which invests 
and encloses the labyrinth. If the latter be the case, a consistent 
vertebral theory of the skull must account for all the bones deve- 
loped ont of the auditory capsule ; if the former, it must exclude 
them all, as parts of an e\f ra-vertcbrul i^ensory skeleton. 

Now the bones developed m the ca|)snle are, in front, the petrosal ; 
behind, the mastoid ; above, the .epiutic. The first-named bone is 
admitted, by the most lealoos advocates of the vertebral theory, to 
be a neurapophysis, in all oviparous Vertebrata. Hence they are 
also bound to admit that, for three centra below and three neural 
spines bounding the cranial cavity above, there are four pairs of 
neural arches. More than this, I do not ^ee how it is to be denied 
that the true mastoid is the morphological ecpiivalent of the petrosal; 
and in that ease there would be five neurajjophyses to three centra 
and three neural spines. Furthermore, it ts precisely to these two 
superfluous elements that the only two clear and obvious hsemal 
arches, the mandibular and hyoid, are attached.^ 

I confess I do not perceive how it is possible, fairly and consistently, 
to reconcile these facts with any e\i>^fiiiu: theory of the vertebr.ite 
composition of the skull, excc[)t by drawuii:: ad Ithihnn upon the Ih-u.'s 
ex mac/tiua of the speculator, — imaginary " contlucnees," " eoiuia- 
tions," "irrelative repetitions" and shiftings of position — by whose 
skilful application it would not be difficult to devise half a doscn 
very pretty vertebral theories, all equally true, in the course of a 
summer's day. 

Those who, like myself, are unable to see the propriety and ad- 

vantncre of introducinc into science any idt al cnnc'ptiofi which is 
other tlian the sinijilesit possible u;cnerali7.t 1 r\|Mf--i(Hi ot observed 
lacts, and who view with extreme aversion any attempt to introduce 
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the phroscolo^v and mode of thought of an obsolete and scholastic 
realism into otology, will, I thiuk, agree with me, not only in the 
negative conclusion, that the doctrine of the vertebral composition 
of the skull is not proven, but in the positive belief, that the relation 
of tlio skull to the spinal column is quite different from that of one 
part of the vertebral column to another. 

The fallacy inrolved in the vertebral theory of the bkull is like that 
wliieh, before Von Biir, infested our notions of the relations between 
fishes and mammals. The mammal was imagined to be a modified 
fish» whereas, in truth, fish and mammal start from a eommon point, 
and each follows its own road thence. So I conceive what the facts 
teach us is thb : — the spinal column and the skull start from the 
sfimc yirimitive condition — a coni»non central plate with its laminse 
dorsak's and vcntraUv^ - whence they hnmediately bepn to diverire. 

The spinal culuuin in all cases becomes segmented into its suma- 
tomcs; and, in the grenl majority of cases, distiuct ceuua and lu- 
tercentra are developed, enclosing the notochord more or kss com- 
pit tely. 

The cranium never becomes segmented into somatomes; distinct 

centra and intercentra, like those of the spinal column, are never de- 
veloped in it. Much of the basis crniiii lies l)e\ ond the notochord. 

In the jtroccss of ossification there is a eerlaiii analogy be (wren 
tlie spinal column and the cruuium, bat that analogy becomes weaker 
and weaker as we proceed towards the anterior end of the skull. 

Thus it may he right to say that there is a ])rimitiTe identity of 
structure between the spinal or vertebral column and the skull ; hot 
it is no more true that the adult skull is a modified vertebral column, 
than it would be to affirm that the vertebral column is a modified 
iiknll*. 

While finnlv entertaining this belief, liowever, I hv no means \Msh 
to deny tlie interest and importance of inquiries into the analogies 
which obtain between the segments which enter into the oom- 
position of the ossified cranium, and the vertebra of an oanfied 

spinal column. But all such inquiries must start with the recogni- 
tion of the fundamental truths furnished by the study of develop- 
ment, which, as onr knowledge at present stands, appear to me to be 
summed up in the following j)ropositions : — 

1. The notorliord of the vertebrate embrvo ends in that region of 
the basis crauii which ullinmlely lies beliiad the centre of the basi- 
Sphenoid bone. 

2. Tlie basis cranii is never segmented. 

3. The lamina perpendicularis of the ethmoid has the same mor- 
phological value as the presphenoid. 

•1. The petrosal ha^ the «amc morphological vnlne as the mastoid ; 
if one is not an integral ]>art of the skull, n( ither is the other. 

5. The nasal bones arc not neurapO)>hyses. 

6. llie branchid arches have the same morphological value as 
the hyoid, and the latter as the mandibukr arc. 

* 1 feel sure that I met with thl* phrMe loniewbers, bat I cannot recollect it* 
author. 
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7- The mandibular arc is primitiTely atlacbed behind the point of 
exit from the skull, of the third division of the fif^h nerve. 

8. The premaxilla is originaUjr totally distinct from the palato* 

maxillary arcade. 

9. The pectoral arch is originally totally distinct from t]ie skull. 
Starting on this basis, it might not be ditlicult to show that the 

perfectly ossified skull is divisible into a series of segments, whose 
analoyy with Tertebm is closer the nearer they lie to the oocimCal 
region ; but the relation is an analogy and not an affinity^ nnd u&ese 
cephalic sclerotomes are not Tertebne, 

OBOLOGICAL 800IKTT. 

March 9, 1859.— Sir C. Lyell, V.P., in the Chair. 

*• On the Vegetable Structures in Coal." By J. W. Dawson, 
LL.D., F.G.S., Principal of M'GiU GoUege. Monta^al. 

After referring to the labours of others in the elucidation of the 
history of coat, the author remarks that in ordinary bituminous coal 
we recognize by the unaided eye laminiB of a compact and more or 
Ie«s lustrous appeaninr-v. sopamtcd by uneven films and layers of 
librous anthracite or miiicrul charcoal. As these two kinds of 
material differ to some extent in orij^iii and state of presei vation, 
and in the methods uf study applicable ti) them, he prucueds to treat 
of his subject under two heads r-^l St. The structures preserved in 
the state of mineral charcoal. This substance consbts of fragments 
of prosenchymatous and vasiform tissues in a carbonized state, 
somewhat flattened by pressure, and more or less impregnated with 
bituminous and mineral matters derive d from the surrounding mass. 
It has resulted from the subai'nal decay uf vegetable matter; whilst 
the compact coal is the product uf subaqueous putrefaction, modified 
by heat and exposure to air. The author proceeded (after describing 
the methods used by him in examining mineral charcoal and coal) 
to describe the tissues of Cryptogamous plants in the state of mineral 
charcoal. Among these he mentions LepHodendron and Ulodendrom, 
also disintegrated vascular bundles from tlie petioles of Ferns, the 
veins of Stiji^marian leaves, and from some roots or stipes. He then 
describes tissues of Gymnospermous plants in the state of mineral 
charcoal ; especially wood with discigerous fibres aud also with 
scahiriform tissue, such as that of Stigmaria and Cahmodendrvn ; 
and the author remarks that probably the so-called cycadeous tissue 
hitherto met with in the coal has belonged to Sigillaria, 

The next chief heading of the paper has reference to structures 
preserved in the layers of comjiact coal, which constitutes a far 
larger proportion of the mass tlian the miueriU charcoal does. The 
lamiuie of pitch- or cherry-coal, says Dr. Dawson, when carefully 
traced over tlie surfaces of accumulation, are found to present the 
outline of flattened trunks* This is also true to a certain extent of 
the finer varieties of slate-coal ; but the coarse coal appears to con- 
sist of extensive laminae of disintegrated vegetable matter mixed 
with mud* When the coal (especiaBy the more shaly varieties) is 
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litld obliquely under a strong liclit, in the manner recommended by 
(joeppert, the surfaces of the laminoe of coal present the forms of 
many well-known coal-phuits, as Sigiilaria, Stigrnaria, Poacites (or 
Nxggerathia), Lepidodendron, Ulodendron, and rough bark, perhaps 
of Conifen. When the coal is traced upward intoti^e ioof««hales» we 
often find the laminie of compact coal repreaented by flattened ooaly 
trunks and leaves, now rendered distinct by being separated b]f clay. 

The relation of erect trees to the mass of the coal, and the state 
of preservation in which the wood and bark of these trees occur, — 
the microscopic appearunces of coal, — the abundance of cortical 
tissue in the coal, associated with xemains of herbaceous piauts, 
leaves, &c., are next treated of. 

The author ofl^ tlie following general conclusions i-^ 

(1) With respect to the plants which have contribnted the vege- 
table matter of the coal, these are principally the SigUlarue umI 
Calamitece, but especially the former. 

(2) The woody matter of the axes of Sigiilaria and C ahmifeee 
and of coniferous trunks, as well as the scalariform ii^^ir^ of the 
axes of the LepidodendretE and Ulod&ndrea, and the woody and vas- 
cular bundles of Ferns, appear principally in the state of mineral 
charcoal. The outer cortical envelope of these plants, together with 
such portions of their wood and of herbaeeous plants and foliage as 
were submerged without subaerial decay, occur as compact coal of 
various degrees of purity, the cortical matter, owing to its greater 
resistance to aqueous infiltration, affording the purest coal. The 
relative amounts of all these substances found in the states of niiiu - 
ral charcoal and conipact coal depend principally upou the greater 
or less prevalence of subaerial decay occasioned by greater or leas 
dryness of the swampy flats on which the cosl accumulated. 

(3) I'he structure of the coal accords with the view that its 
materials were accumulated by growth without any driftage of 
materials- The Sh/iUnrir? nnd Calamitc(C, tall and branchless, and 
clothed only witli rii;;Kl linear leaves, formed dense groves and jun- 
gles, in which the stumj)s and fallen trunks of dead trees became 
resolved by decay into shells ot baik and loose fragments of ruiteu 
wood, which currents must have swept away, but which the most 
gentle inundations, or even heavy rains, could scatter in layeia over 
the surface, where they gradually became imbedded in a masa of 
roots, fallen leaves, and herbacet)U8 plants. 

( 0 The rate of accumulation of coal was very slow. Tlie cli- 
mate of the period, in the nortliern tem})erate zone, was of such a 
character that the true conifers i^how rings of growth not larger, or 
much less distinct, than those of many of their northern congeners*. 
The SiffiUaria and Cahunites were not, as often supposed, succulent 
plants. The former had, it is true, a very thick cellular inner bark ; 
but their dense woody axes, their thick and nearly imperishable OQter 
bark, their scanty and rigid foliage would indicate no very rapid 
growth. In the case of SigiNnriep, the variations in the leaf-scars 
iu ditferent parts of tiie trunk, the intercalation of new ridges at the 
* Paper 03 Fossils from ^'ola Scotia, Proc. Cieol. Soc. 1847. 
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surface representing that of new woody wedgee in the axis, the 

transverse marks left by the successive stages of upward growth, nil 
indicate that at least several years must h;ive heen required for the 
growth of pteius ot modenite size. The enormous roots of these 
trees, and the conditions of the coul-swamps, must have e.\ein])ted 
tbem from the danger of being overthrown by violence. They 
probably fell, in euccessive generations* from natural decay ; and, 
making every allowance fur other materials, we may safely assert 
that every foot of thickness of pure bituminous coal implies the quiet 
growth and fall of at least fifty generations of Sigillaria, and there- 
fore an undisturbed condition of forest-growth endurinf^ through 
many centuries. Further, there is evidence that an immense amount 
of loose parenchymutuus tissue, and even of wood, perished by decay ; 
and we do not know to what extent even the most durable tisaues 
may have disappeared in this way ; so that in many eoal*seams we 
may have only a very small part of the vegetable matter produced. 

Lastly. The results stated in this ])aper refer to coal-beds of the 
middle coal-measures. A few facts which I have observed lead mc 
to believe that in the tliin seams of the lower coal-measures remains 
of Nceggerathia and Lepidodendron are more abundant than in those 
of the middle coal- measures*. In the upper coal-measures fiimilar 
modifications may be expected. These differences have been to a 
eertun extent ascertained by Ooeppert ftn* some of the cod-beds of 
Silesia, and by Lesquereux for those of Ohio ; but the subject is 
deserving of further investigation, more especially by the means pro- 
posed in this paper, and which I hope, should time and opportunity 
permit, to apply to the seveuty-eix successive coal-bedt» of the 
South Joggins. 

ZOOLOGICAL SOCIETY. 

July 27, 1858.— Dr. Gray, F.R.S., Y.P., in the Chair. 

Description of Riaua, a New Gsmvs of Lizabim, forming 
A DISTINCT Family. By Dr. John Edward Gray, F.R.S., 
F.L.S., V.P.Z.S., Pres. £2«t. Soc. stc. 

Mr. Louis Fraser has lately sent to the British Museum a con- 
sidemble series of Lizards, Snakes, and Toads and Frogs from Gua- 
yaquil, in spirits. Among other interesting species is an annulated 
Lizard, which, as it cannot be referred to any of the existing families, 
and has a very peculiar external ap])earance, must at the same time 
be considered as the type of a new genus and new frnnily. 

This Lizard l)elongs to the section of Ci/closaur(t, wliich have a 
distinct longitudinal fold along each side like the Zonui ida ; but it 
differs from the animal of that family in all the scales of the body 
and tail being elongate, foor-sided, placed in trans? erae rings and 
regular longitudinal series, like the Males of the Ampkubtenida, while 

* I may refer to my late paper on Devonian Plants from Canada for an exam- 
ple of a ttUt older coal made np principally of remains of Lycopodisoeoui plants 
of the genus PtUaphjftmi* 
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the scales of the back and tail of tlic Zonurithe are all rhombic and 
more or less distinctly keeled. It ditierii trum the Jmphiabitnida: m 
having an elongated head, four distinct moderatelj strong limbs 
(each furnished with five toes armed with claws), and broad square 
shields on the central part of the belly and tail. 

It differs from the genera of the Chalcidce in the position of the 
nostril fwliicli in the genera of this fiiinily is large and placed in the 
suture betweeu the lower edge of the nasal and the upper ed^e of the 
labial shield), and in the presence of exposed ears, wiiich in that fa- 
mily are entirely hiddeu under the skin. 

These animali have the general form of the liiards — ^their elon- 
gated head famished with regular shields, wdl developed qres 
vercd with eyelids, well developed legs and feet, and a nifid tongne 
with acute lobes, combined with small regular square or rather elon- 
gated four-sided scales forming rings round tlio body. The scales of 
the different rings are arranged in regular lou<^^itudinal series, smooth* 
impressed, not imbricate one over the other, but like those of Am- 
phisbetna : indeed on looking at its back it might be almost taken lor 
an JmphUbana famished with short lees ; but, unlike those animals, 
the scales of the middle of the belly and the middle of the under side 
of the body are of the same length, but twice as wide, as the other 
scales, forming eqaal-sided square shields like those of the true £a» 
certidce. 

Their general appearance would lead one to the idea that they may 
form a group intermediate betweeu the Amphiabana and the Zonu- 
riform LUards, but evidently more nearly allied to the latter. 

Family Riamids. 
The characters of the genus. 

Genus RiAMA. 

Head elongate, with regular shields ; labial shield short, broad. 
Chin and gullet with lar^e shields. Tougiu s( aly ; apex bitid ; lobes 
acute. Nostrils lateral^ m the froui pm t ul u sniglc plate. Eyes 
'distinct, famished with eyelids. Ears sunken, covered with amsU 
scales. Throat with several distinct collars, the hinder Urgest. 
Body and tail elongate, cylindrical ; sides with a narrow impressed 
groove extending from the axilla to the groin. The scales of the 
back, sides of the belly, and upper part and sides of the tnil, square, 
elongate, four-sided, narrow, placed in c(pial-!>ized regular transverse 
rings aud longitudinal series ; of the middle of the belly and under 
side of the tail broader (about twice as broad as the others), square. 
Legs four, short, moderately strong. Toes 5*5; the front short, 
sabequal, claws diort, blunt ; tlie hind ones unequal ; the inner very 
shorty rudimentary ; the outer elongate, placed lower on the foot 
than the rest, claws longer, acute. Femoral pores few, distinct. 
Tail elongate, cylindrical, rather fusiform, tapering to a fine point. 
Vent witli two arched series of scjuarish shields in Irout. 

The rings of dorsal scales are rather interrupted over the vertebral 
line : on the nape between the shoulders and on the front part of the 
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back tliere is a liiie, or two or three series, of small ^calt's ; hut these 
gradually become fewer aud fewer, aud iu the hinder part of the 
Sack the rings of Males are only interrupted by a reiy narrow 
sinnoos impressed line, which terminates over the Imna. i am not 
certain whether thb interruption of the rings is a character com* 
nion to the genus, or a peculiarity of the iudi\i(lual under exa- 
mination; it is not to be observed on the upper surface of the tail. 
A very narrow, indistinct, iuiprei^sed line is generally to be observed 
in the same bituatiou in the geuus Chirotea, aud iu acme specimens 
of AmpkuAana^ 

The fronts of the fore legs and thighs are fiumished with Urge 
flat shields ; the rest of the legs, groin, and axillae are covered with 
small granular scales. The head ha> three single shields, the second 

and third being separated by a frontal pair, placed between the 
hinder j)arts of the last of the three jiairs of superciliaries ; the sides 
of the head are covered with three pairs of large polygoual shields ; 
the teuiples with bmall polygonal bhields. 

RiAMA VNICOLOE. 

Uniform lead-coloured in spirits. Tail loi^r than the body and 

tapering to a fine ])oint. 
Hub. Ecuatlor (Mr. Louis Fraser). 
Length : body and head 2|, tail 3| inches. 

It may be observed, that though the genera of the family Chul- 
ciJce all an^ree in the form and situation of the nostrils between the 
nasal and labial slueids, and iu the absence of the external ear, they 
present two very distinct forms of scaling, forming at least two 
li ibes. Thus ; — 

1. The scales elongate, subquadrate, pointed behind ; the scales 
in the rings alternating with each other, the points of the scales of 
one ring being opposite to the suture between the scales in the next 

ring. — Brachijpodina : BracJujpns. 

2. The scales elonirate, subquadrate, truncated nt tlio end ; the 
'scales of the different rings opposite each ot her, ti iming longitudinal 
as well as transverse lines. The vcutrui and aubcuudul shields broader 
than the rest. — ChaleMna i Chaleit — the first baring the shidd like 
(SUroeoUda and Anadiada, and the second like (kreoeaunda and 
the genus JZtasta here described. 

Another genus of this family, named Baekia, which is not in the 
British Museum, is described as having narrow, smooth, riz-sided 
shields on the back, in nineteen lougituJinai series. 

November 9, 1858.— Dr. Gray, F.R.S., V. P., in the Chair. 

Charagters of FivK Xkw Species of American Birds. 
By Philip Lutlby Sclatrr^ M.A. 

] . Eucblornis frontalis. 

PsitiaeeO'Viridis, /ronie et gniiure Jiaifis ; afis caudaque ititas 
nigris, exitts viridi Umhnti9i eecundariis nlbo an(fU9(e termina' 
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its : ventre medio faeo variegato : raetra fimetetiUi^nffrOi 

pedibtu pall hi e Jlavi$* 
Long, tota C T), altfi 3-3, caadffi 2*5. 
Hab. Bolivia {Bridget), 
Mus. Derbiano. 

1 have euutnerated the seven known species of this beautiful 
group, under the description of EuehJUridBmelanioUma^ in the ' An- 
nals of Natnnil History ' for Jane 1856. I there used the generic 
name Pipreola for them, thinking then that Swainson's Pipretda 
chlorolepidota probably belonged to the genus. But afler again 
GOQsidering: Swainson's Jescrijition, I must acknowlt'dcre that the 
point i3 very doubtful, and, until it is cleared up, it is perhaps 
better to employ DeFilippi's term Euchlomis for the genus. 

It id easy to recognize the present species of EuchlomU by its 
yellow front and blaoush bill, which are poeaesaed by no other mem- 
ber of the gronp. In size it is also inferior to all except EuchlomU 
Sclateri, Cornalia. The only example I have ever seen was pro- 
cured by Bridges in Bolivia, and received through Mr. Cuming by 
the late Lord Derby in I8^G. It now oniainents the Derby Museum 
at Liverpool, aud has been lent hk , along with some other rare S. 
American birds, through the liberality of the Truistces of that lusti- 
tution^ so that I now have the pleasure of submitting it to the exa- 
mination of the Society. 

2. TURDUS LEUCAUCHEN. 

Supra niffricanti-cinereus, alis et cauda saturatiorihua ; f^oplfe 

toto et (jula niyr'h^, fiac albo striata; collo antico pure alio ; 

ahdomine toto paltide cinereo, centre medio crissoque alhis ; 

tectricibm subalaribus pallide ochraceacentibuH } roatru jiacu, 

pedibua pidlide hrvnneit. 
Long, tota 9-0, iJ«e 4*6, candn 3*8. 
Hab^ In Guatemak. 
Mm. P. L. S. 

This is one of the numerous allies of Tardus crotopezus of Brazil 
and T. assimilis of IVToxieo. It is however a very distinct specie?, 
easily recognizable amoun t them by its dark cinereous colour, con- 
iipicuously white neck-wiaik, aud yellow bill. My example was ob- 
tained from Mr. Leadbeater. Others fiinilar are in Mr. GouldV 
collection. 

3. GeOTIILYPIS SPECI06A. 

Saturate Jlavo-oleaginea ; capites preectpue ad latera, cum rejione 
aurieulari nigris ; alarum remiffibus fusco-tiif/ri.t : mhtus tivide 
Jlava, lateribua brunneftrpntioribus, tectncibus subalaribus 
Jiavis ; rostro nigrOt pedihus iiigricanti-carneis^ $ Supra oli' 
vacea unicolor, subtus brunnescenti-^ava, laterality olivwtcens. 

Long, tota 5-3, alee 2'4, caudse 2-3. 

Jlab. In Mexico. 

I found an adult male, a young male, and a female of this pretty 
Yellow-throat among some duplicates lately obtained by exchange 
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from the Musemn of Geneva, wliich weie out of the fine collection 
made bj M. de Saussure during hi^ recent travrls in Mexico. These 
specimens hnd been wrongly identified with Gcothlypii trichns^ from 
which tlie black head of the inalo imd want of tlic white band, not to 
speak of minor differences, remicr it easily distinguishable. The 
female, however, is not unlike the female of G, trichas, but of a 
more brownish yellow below. In form thU spectee is rather more 
teDuirostralt and the tarsi, toes, and claws are slightly longer. The 
third primaiy is slightly shorter than the fourth and fifth. 

4. CyCLORHIS PLAV1PECTV8. 

OUtMceO'Viridis ; capite cinereo^ pileo saturatiore ; /ronte, iorie 
ei superciliis elongatis mhris : subtus Itete flaous^ mento summo^ 

vfpfrp rn'yvfufjue pure albis ; rofttri manrtibula Sffp^n'ore hmnneOy 
v/ ft'rioi'e Htyro-plumbea, apice pallescente i petlibus paUide ear- 

nets. 

Long, tota 6*0, alae 2*8, caud» 2' 2. 
Hab» In ins. Trinit., Yenesoela ; et rep. Nor. Grenad. 
Until I obtained examples of the true Cyclorhia yuianenne from 
Guiana and Cayenne, I mistook the present bird for that species. 

On comparison they arc quite distinct, the Cychrhis yuianrnsis 
having the head pim' cinereous, the yellow colour below confined to 
the fore-neck and .sidrs of the breast and of a different tinge, and the 
legs lead-colour, and being besides of smaller dimeunions. Of the 

E resent Inrd I hare exampks from Trinidad, from Venesuda oolleoted 
y M . Aug. BtM between La Gnayra and Caraceas, from S. Martha 
reeeiTed from M. Verreaux, and from Bogota collections. 

I now recognize at least six distinct species of this purely Neo- 
tropical group (some of whir}i have been sadly confounded to^r^'^ber 
by modern systematists ), each occupying a distiuct geographic area, 
namely — 

1. yuianensiSf (Gm.), ex Guiana et Brazd. Bor. 

2. n^frirostris, Lafr., ex Not. Gren. int. 

3. ftampeehta^ mihi, ex Trinit. ins. Venesnela et Nor. Gren. 
littoral i. 

4. Jiamventris, Lafr., ex Guatemala et ^lex. Merid. 
r». ochroceph(tJtt, Tsch., ex Bras. Mer. Orient. 

0. viridi*, Vieiil.. ex i^araguaya et Boliv. 

The last two species are very different, as may be seen at a glance, 
and vet have been always confounded to;>ether. In tlie Brnziliau 
species tlie bill is of a pale reddish horu-colour. In tlie Parngnay 
and Bolivian species it i<; much more elevated and compressed, and 
has a large dark lead-coloured blotch at the base. 

.5. CiNCLODRS BtFASClATVS. 

Supra Julveeeenti-brunneus, supercilm elonyatis ulbia ; alia niyri" 
eanii-^funnei* al6o bi/aeeiatis, ieeirieibue omnibue doreo eoa- 
eoloribuas eauda mgrot rectricibus tribus ejctimie atbo iermU 
natie : eubiua ffrueaeenii-albu* j kypoehoudriit, tenfre into ei 
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cruto pattide rufiteeniibw : rosiro nigro, mandiLula itt/eriore 
ad bann bnmnescente, pedibus brunneis. 
Long, totii 8-0, alie 4-1, caudae 3*3, tarai 1*2. 

Hah. Tu Bolivirt ( IhiJffe^), 
Mu^. Derbiano ct Brit, 

This fine species of Cincfodrs is (pute typical in form, though it 
departs somewhat in colouring from the uniform appearance of Cift- 
eiode9'palaffonitu9 and its allies. In this respect it approaches Cm' 
elodes paUiatu$ (Tsch.), aad I was at first almost incliuecl to believe 
that it might be referahle to that species. It is in fact just rccon- 
cileable with the characters as given in Tschudi's *Consppctus Avium' 
(Wiegm, Arch. 1844, p. 281). But tuniing to the * Fauna Peruiinn,' 
we find a plate representing a bird with the apical portion of nil tl»e 
tail-feathers white. On the other hand, in the letterpress of the 
same work, the tail-feathers are described •* an der Basalhal/te rein 
weu$f tm Hbriffm verlau/en whwarz** and in the following sentenoe 

Schwanz sekuwrg.** I cannot undertake to reconcile these three 
conflicting accounts of the colouring of the tail-feathers ; but if any 
one of the tlirt'chc correct*, the present bird must bequitc tliftercnf. 
It may furtlicr he noticed that the underside of Tschutli''? «])ecie8 is 
represented both by figure and de«*cription as pure ic/ii The 
two white bauds in the wing of Cinciodes hi/a&ciatus are toraied, one 
bj the bend of the wing and distinct exterior edging of the feathers 
or the spuriofis wing Mtng white^ and the second by a broad white 
space* which occupies the basal portion of all the secondaries except 
the outermost, and passes obliquely across the inner primaries, ter- 
n)!?mtin2; at the fourth from the outside, and lenvinjr the three onfer 
j)nmaries wholly unmarked. The fourth prininrv is uinrki d onh on 
the inner web. Tliere is a specimen of this bird in the linti:;h 
Museum, from the same source as the bird described. 

MISCELLANEOUS. 

Oa the Sloniarhaf Filanioits nf the Medusoi. 
By i). Fritz Mlli.er. 

In the higher Discophora, in the families of the Hhi/. >*vf):)ii Ifo, Me- 
dusidse, Pelagidoe, and Charybdeido!, we have long been acipjauitid 
with groups of tentaculiform filaments, endowed with a slow ?ermi- 
form moTement, covered with vibratile cilia, and more or less abon- 
dantly furnished with urticating organs. They appear to occur in 
all the members of the above families, and to constitute the oniy 
ehnrncter by wliich tlieso are distinguished from the lower Medusae 
(^Cryptorarjtrr, K ch^rb., Gi/ffinopfifhahnafa, Forbes). 

The opinions as to the import of these filaments are various. 
Their presence iu the vicinity of the generative organs in the first 
three families caused them to be regarded as tentaculiform appendages 
of these, and consequently as connected with the g( nerative function. 

* For othiT iiistatices of the untnistwort!tincs9 of the pUles of T»cl»u<li*s book, 
see P. Z. S. 185 U V- 2 1^, & 1S:>K, p. 75. Dr. Gtiniher infortn» mt that the 
h'^ekkt there ftgured arc also quite imrecc^nixable. 
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Greffenbmur, who describes them in Nausithoe and Charyhdea as 
hoUow filamenti standing in connexion with the cavity of the stoflDMCh, 
regards them as rcf^crvoirs of the fltiids moving in the gastro-vascnlar 
svstetn. Mihic-Edwnnls indicates them n'^ })ilinrv canals in Vharyhden. 
Leuckart eomparcs them with the mescntci lUaments of the Artinice^ 
indicated hy him as kiduey-Hke secretory organs. In all cases, how- 
ever, they seem to have been regarded as hollow, and as opening freely 
from the gastro-vascuUur system, outwardly or into the several cavities. 

The anthor had the opportunity of observing these filaments in 
two species of TamoyOt in a Skigoiioma, and in a large Chrysaora. 
lu Tamoya the generative organs are sitnntcd in the wide lateral 
pouches of the stomach, at a distance from the srronp of ^foniachal 
iilameuts, which are visible to the nakmi eye as opuke btreaks in the 
membrane of the stomach ; in this case, therefore, we cannot suppose 
that there is any dose relation between the organs. In all four spe- 
cies the filaments are so/uf, and direeted inio the cavity of the sto* 
wusek : the latter fact u especially easy of proof in Chrysaora, in 
which the filaments attain a length of several inches ; the former is 
rendered particnlnrly distinct by treatment with solution of chromic 
acid, when the cortical layer may easily be bruslie<l olT from the solid 
central curd, which is transparent, and, in fresi* lilanieats, certainly 
appears like a cavity. This renders Gegenbaur's explanation irit- 
posdble as regards the species observed by the author. 

It appeared to him more probable that the stomachal filaments 
were connected with digestion. To confirm or contradict this sup* 
position, he removed the groups of filaments from a living Tamoya 
hoptfrnema, laid tliem on some muscles from the claw of a Crab and 
a fragment of the posterior part of an J/jj/tcus, and ponred over them 
a little sea-water. Corresponding pieces were laid in pure sea-water. 
The latter hud undergone no perceptible change in ten or twelve 
hours ; but of the flesh under the influence of the stomachal filaments, 
that of the AlpheuM was eompUtely, and that of the Crab almost 
completely, dissolved to form a turbid fluid : the blackish-green shell 
of the Atpheus had become re(l(li>h ; a slimy residue on the chitinous 
plate, from which the muscles of the Crab's claw arise, still exhibited 
its muscular nature under the microscope. The filaments still enn- 
tinued fresh, their cilia were vibrating, and they showed the ordinary 
slow vermiform movement. 

The author considers it more probable that the filaments produce 
a peculiar secretion difi^&rent from that of the rest of the stomach, 
than that they serve merely to increase the digestive surface of the 
stoni.Toh, as he found on tlie surface of tbe filaments and in the 
surrounding fluid, in Tamoya, irregular roundish corpuscles, of 
0 01 mill, in diameter, with dark outlines, which did not occur in 
the other parts of the bluuiach. 

The occurrence of urticating organs in these filaments is very re- 
markable. In Tamoya, Chrysaora, &c., they may perhaps serve for 
the destruction of living prey ; but what is their oHu e in the ceutral 
cavity of the polystomatous Rhizostomidae, which is far removed 
from the orifices of the anus T — Siebold und KiiiiiAers ZeiUchn/t, 
Dec. 20, ISiib, p. .5-12. 
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Tenacity qfl^fe tit SnaiU* 

Mr. B. M. Wright has lately sent to the British Museum two 
living examples of the Desert Snail, Helix desertorum, which appear 
to haw been dormant for the last four years. They were collected 
by Mr. Vern^di, of Trehcrne House, Hampstead, wlio states that in 
May 1854, on his transit through the Desert of Egypt, and while 
stopping at one of the stations, he found a heap of tnom bushes, 
saen as the camels eat, lying ia a oorner of the hiiilding ; these 
bashes were rather thickly studded with the 8iiail-8hells» so that in 
a few minutes he picked off fifteen or twenty spedmeDS, which he 
carried home and locked up in a drawer. They rcmfiincd iruli-- 
tnrbed till the prp'^t^nt month, when two were given to Mr. Wright, 
who tried witii sik r 'ss the experiment of reviving them ; and after- 
wards Mr. A'crncdi iumself succeeded with two Of the others. 

Sept. 20, 1858. 

April 18o9. 

In Jnne lRr)5, 1 received from Mr. Wilton two f^jieeiinens o{ IJeh'x 
candiiiisjinna, and one of //. apcrlu, wliich I ])lneed in a glass box, 
intending to test their tenacity of life. They remained quiescent, 
without food or change of air, until Norember 1856, when they were 
immersed in water and reTired for a few hours, but returned to their 
former dormant condition wit! out taking any food. In July 1857 
the Helix aperta was required for dissection ; and at the same time 
another in(hvidnnl of //. randidisKrma and one of //. rennicu/an's 
were phieed in the box. These tl.itcs were in each case written on 
the shells with pencil. Last Michaelmas (1858) the cxpcriaicat 
terminated, unintentionally ; for, having conveyed the box to the 
Museum, the snails were all excited to activity by the warmth of my 
})oeket and the shaking they experienced. They are still alive, under 
A bell-glass, along with the Desert snttls before mentioned, and speci- 
mens of two examples of Ildix serpentina, hrought from Pis.i hy 
Mr. Hamilton, and sevem! of Helix vvJgaia, from Madeira, by Mr. 
J. Y. Johosun. — S. P. Woodward. 

On a new species o/* Synallaxis fiom the Republic qfJEetuid&r, 
By Philip Lvtley Sclatkb, M.A. 

SyNALLAXIS ANTI8TBN8IB. 

Supra terrieolan-brunnea s lorie, eiiiie et eiriga superciliari 
aUtie ; piieo, aOe e»tue et eauda rujle : eubiue dilutior, gutture 
etpeetore antieo Mia, hoc seneim teairem versus cineraeeente; 
rostro cameo, supra niyricante ; pedibue nigrieanti'fiueie* 

Long, tota 61, alee *2-8, canda' 3*0. 

Cuenca, Nov. 1857, i specimen. "Irides linzel ; leL'*? nnd feet 
greenish ; nuik Hesli-coloured. Climbs up aud down and round the 
branches of trees like a Certhia** 

This apparently new Synaliaxieh most nearly allied to S^pallida^ 
Max., but may be dbtinguished by its larger sue, white throat, and 
earthy >brown plumage. — Proc. ZooL Soe. Nor. 9, 1858. 
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XLIV.— -(/yi the Increase of Madrepores. Wy Mra. TuYNNK. 
With Notes by P. H. Gosse, F.H.S. 

[With a Pkte.] 

9b tke SdUon Qftke Amah mid MoffWtme Mt/vro/ ifitfory. 

GlNTLEMEN, 

Wc know so little of the reproduction of our native Carijo- 
phyliiacea, that any mite of authentic information on the subject 
would be welcomed by the zoologist. A series of observations, 
therefore, so extensive as those recorded in the foUowing Notes, 
80 unintemipted^ to fortunate in th^ resulted and so inteUi* 
gentfy watched^ cannot but be of great value. The MS. was 
kindly put into my hands by the ludy who observed the facts, 
about three years since, with the generous p^mission to use it 
as I saw gooa. I had intended, in consequence, to enrich the 
pages of my ' Actinologia Britannica' with these memoirs ; but 
I find that I could do so only bv considerably abridging them ; 
and as I judge that their seieutinc value is such that they ought 
to be published tn extenso, I beg to hand them to you. 

I add a few words of comment of my own at t\w end of the 
N(>tf*5, to'jrether with a letter from Mrs. Thynue, cuntaiuiug 
additional evidence. 

I am, Gentlemen, 

Your obedient Servant, 
Torquay, April G, 1859. P. 11. GosSE, 



On the Increase of Madreperes, By Mrs. Thtnitr. 

1. In the autumn of 1846, when touring through Devon- 
shire, I first met with the living Madrepore. Having for many 
years derived mueh pleasure from the study of geology, I felt 

Aim.ifMaif,N.Hi$U Ser.d. VoLui. 29 
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great interest in eeeing a living species of littls ereatnries so in- 
timately oonnected with that science. I procured about thirty 
of thenii to watch and admire during a few weeks' residence at 
Toiquay, and felt so much desire to 8liow them to a 6iend in 
London^ that I determined to try whether they would not sor- 
vive the journey, though it was rendered more difficult by my 
intention of passing three weeks at Clifton on my way to town. 
I provided myself with a new stone jar lu basket-work, and six 
gallons of pure sea-water taken from a deep part of the Channel. 
With a needle and thread I tixed the Madrepore on a large 
sponge, that there might be no damage from collision, and then 
placed them in a glass jar tilled to the brim with water, and tied 
down With a bladder. This method was perfectly successful. 
During the journey, I had the great pleasure of seetng them 
expand their tentscnhi most happily ; and they arrived both at 
Clifton and London in a most nourishing state. "My next con- 
sideration was as to the possibility of keeping them alive, and Uiia 
I accomplished in the fbllowing manner. I placed them in glaaa 
bowlsii holding about three pints of water each, which I changed 
every other day ; and as 1 oonld not have a continual supply 
snfficient for such a demand, I thought of having it aerated by 
pouring it backwards and forwards through a small watering- 
pot, before an open window, for half or three-quarters of an 
hour, between each time of using it. This was doubtless a 
fatiguing process ; but I had a little maid, who, besides bcmg 
anxious to obliire me, thought it rather an amusement ; so that as 
the service was clieerfidly performed, it was also (loiic well; and 
the exertion wiis tiiminished by her standing for unlv ten minutes 
or a quarter of au hour at one time. Ai the expiraium of three 
months, although I could discover no deterioration of the water, 
I thought it safe to send my stone jar to be refilled ; and this I 
continned to do so long as I kept a collection in London. 

%, ¥ot six or seven months the little Madrepores had no other 
food than the water snpi>lied; but, as they tnen looked rather 
thin, I fed them with boiled shrimps cut very fine, wfaidi soon 
restored them to their usual beauty. 

3. In the spring of 1847, I Wished to try whether I could 
adjust the balance between animal and vegetable life, and sent 
for shells and small pieces of rock, to which living sea-weed was 
attached : on thrsr shells, &c., were sure to be many Zoophytes 
and othe r aiiiiiiuls, so that I obtained a very various and curious 
collection of nianne creatures. I had a quantity of microj^c opic 
Corallines, which multiplied very fast ; Serpu/^r, that rapidly 
elongated their stony cases ; some Annciides, (Jphiur^, and a 
great many beautiiul little things for which I could find no 
name. 
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4» On one piece of rock was the first germ of a living Sponge. 
I watched the shooting forth of its spicule with the greatest 
iDterest. It was of very fine texture, and grew to the size of a 
hasel nut. In the course of the next winter, from want of mo- 
tion in the water, it had become so covered with dust, that I did 
not know whether it was alive or dead ; but in the following 
June, a bright spot appeared on one side, and it threw loith a 
spomle, which attached itself to the rock ; and in a short time 
a full-grown young Sponge stood beside its parent. 

5. I placed this Sponge in a darkened room, and luund the 
spicuia grew most on whiche\'er side was turned to the lij^ht. 
From this tiuie I regulai ly piactd sea-weed in my glass bowls ; 
bat, as I was afraid I might not keep the exact balance required, 

6. I do not know from whiiohy or whether it was fimm both 
oanaes, that my little fiock oontiiiaed to thrive so much ; bnt I 
had not many deaths^ and th^ ro^ht be from natural otnaes. 

A Nereis propagated by gemmadoni', and the Can/opki^iia 
regolariy threw oat their ova at the osnal season. These ova by 

qniedy upon whatever they were thrown on for ooe or two days, 
when they began to rotate^ at first slowly, and then more quickly; 

but I could not secure them, as they were so firn- that they 
passed through or adhered to anything through which I strained 
th(> water; in the mass, to the naked e^ye, they looked like iine 
dust. 

7. A week or two after one of these ej< l tiiients of ova, I dis- 
covered with iiiy glass what I at Hrst thought were niinute clus- 
ters of ova, thuugii, an Luucliiug them, I found they were really 
the pcarl-hke tins of two young Madrepores; but as the piece 
(3i rock on whicn they were fixed had not been in my possession 
many weeks, I eoold not decide whether they were bom in the 
ocean, or were derived from ova which might have adhered. 
However, aa they grew in years, they so eiactiy resembled one 
of ^ oldor ones, both in the preeiie shade of colour and the cen- 
tral star, that I ^t convinced that they were truly town-bred. 
The Madrepoics vary so much in their shade of colour, that 
(emptang the pure white ones) I never procured two full-grown 

, ones exactly alike, both in the centre and the outward part. 

8. In this manner I maintained my marine collection in Lon- 
don for nearly three years ; and it was examined by very many 
professed naturalists and other persons interested in natural 

* It wsM the lower [hinder] part of the aiuinid which cwne to sepamte 
existence. Two red spotn, which afterwards became eyes, were the first 
indications of chnngc. [This mode of increase among; the Annelida, which 
lias hcvn deiii«'.l h\ n modi rn iiHturHlist. I have mystMf repeatedly wituewed 
10 diiferent Hpenes of Nereis, Sylltis, mui Sais. — I*. H.O.] 

*^ 29* 
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history during two or three months in the spring of 1840. 
Alter this time, I went to reside by the sea-fide for eight 
months in the year. I then took my finvouritea with me, and 
porsaed my researches in the marine kingdom under ordinary 

circumstances. The two yonng Madrepoiea were not in my 
eoUection in 1B49; they were hatched when I again had it with 
me in London for a few months in the spring of 1850. 

Same Aecmmt of the earliest yeare of two Madr^poree* 
[Extncto from a Note-hook.] 

9. London, April 11th, 1850.^ — This Birirningl discoverrd witli 
my glass, on a small piece of rock to which a Madre|K>rr \vas 
attached^ two minute spots, which I thought were clusters of ova. 
On touching them with the feathered part of a pen, they were 
apparently instantly transformed into specks of yellow jelly, 
scarcely visible to the naked eye. Farther observations enabled 
me to decide that what I had mistaken for elnsters of ova were 
the white tins of the tentaenla of two young Madrepores. 

10. April 20th. — wished to ascertain whether my yonng 
Madrepores would yet take any visible food. I scraped some 
boiled shrimp to powder, and, when their tiny tentacnUt were 
expanded, let it fall through the water, and was greatly aranacd 
to see with what avidity they seised it. They were far more 
voracious than the old ones. 

11. Tcnb)^ .TiiTie 12th. — I left London June 8th, and took 
the Madrepores with me; they have borne a journey to T^by 
in safety. 

12. September 30th. — My young Madrepores have undoubt- 
edly increased in size, witliout, as yet, having formed any polypi- 
dom,' they arc three times as large as the full-grown ones, and, 
when fully expanded, would cover a half-crown piece. Can this 
extraordinary growth arise from their having been kept warmer 
and better fra than they might have been in their natural state T 
They have also the power of locomotkm, though they are not 
actively disposed ; and the only exertion they nave made has 
been to remove out of the way of each other, or of any piece of 
aea«>weed or other obstmetion that appeared to interfere wi^ 
their comfortable enlargement. I have changed their water 
every mornings and fed them every other day with shrimps, 
prawns, or raw mnssela eat very fine. They thrive best on raw 
mussels. 

13. October 3rd. — Oric of the young Madrepores has opened 
its month to an extraordinary width, and will not elose it upon 
food that I place within it. Still, its colour is so clear, and it 
altogether looks so healthy, that I have (perhaps rashly) asi»t;rted 
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to a laughing friend that it ia quite weU, notwithatanding ita 
aingular appeaiaooe. 

14. Oetober 5tb. — The mouth is to distended, that a four* 
penny piece might be laid inside it. Indeed^ the creature would 
have token the form of a ring, were it not for the skin or in- 
tegument which is the lower part of the animal covering the 
surface of the rock. It appears also as though it were going to 
tear itself asunder into four unequal portions ; and the white 
convoluted threails, or vermiform filaments, of which they have 
such an abundance, lie on tlic bfine bi-yond the edge of the mouth 
(see Pi. XVII. fig-. 1). I suppose it must really be dying; or 
can it be a form of* s])()iitiiiit oiis fission ? 

15. October (hli —The little creature is now nearly torn 
' asunder. In one })art it is only united by an attenuated thread, 

w inch the least movement of the water would break. On this 
thread are the tips of two teutacula (hg. 2). 

16. Oetoher 7th. — ^The thread is quite broken^ and the two 
enda whidi it united have curled round to meet those parte 
which are dividing on the right and left. Part of the baae ia 
renty and the opposite dinsaon is much narrower (fig. 3). 

17. October 9th. — The base is rent in two, and the division 
at the top is quite broken. Tlie two ends have turned round to 
meet those parts which are breaking on the right and left. 
These four [Mrts stand opposite each other — a large one and a 
small one at present slightly united (figs. 4 and 5). 

18. October 12th. — The pair on the ritcht hfivc quite sepa- 
rated, and the ends of each portion have becomt; united by a 
new membrane, which wns at tirst dirty white, but is now be- 
ginning to assume the beautiful bright apricot-colour of the 
other part of the little creature. The pan on the left are not 
yet (juitc asiuider. They have the appcaiunrc of four distinct 
Madrepores, though not of the same size. Each one takes food 
that is presented to it, though the mouth is at present entirely 
on one side, part of it being formed of the new membrane (tigs. 
6and7)« 

10. Oetober Sdth. — The mouth is heeoming move in the 
eentre; tips of new tentaeula are developing on the new mem- 
brane, and also many more between the old tentaeula (fig. 8). 

The second Madrepore is passing through the same pmesa 

of spontaneous fission. 

20. December 16th. — The mouth of the Madieporea is now 

about half-way towards the centre. They have removed more 

than an inch from each other. The smallest Madrepore, after 
its snbdivision, Oct. 12th, contained sixteen old tentaeula, as 1 
have drawn it (tig. 7) ; at the present date it has eighty-rive, 

21. March 22nd, 1851 . — ^Tomorrow 1 leave Tenby for Loudon ; 
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and 1 have decided upon leaving my Madrepores in the care of 
a servant, who I hope will follow my directions. As I am afraid 
to tniftt her diaeretloii in feeding them^ I have deaired tlie waAer 
to be changed twice every day instead. They will no doubt find 
plenty of auatenance in the water at this aeason* They are ail 
in excellent health^ but mnch larger than any adult Britiah 
Madrepore. The month ia now qnite in the centre* 

22. /ane90th.-^I have returned to Tenbv, and find the Itttie 
Madreporea qnite wdl ; a farther fission haa takoi place— seferat 
of them have again aabdivided into four ; and, from their ap- 
pearance, I am convinced all mi*»ht have done so, had tliey been 
left; to themselves; but the servant wn? so nlnrmrd at their 
" coming to pieces,'' as she thoiif!:ht, that she surrounded them 
with little pieces of rock, to keep them together. This was a 
fatal mistake, as it prevented their having space to separate ; 
but it did answer the purpose she intended, — for some of them 
in consequence divided only into two and others into th'ee. I 
make a drawing of one which has divided into three, and which 
fevidoitlr ahowa the intention of nature (fig. 9). 

28. Howe?er, I have many perfect apeciniens^ and I hope 
they will indicate what the others wonld have been* There are 
at preaent no symptoms of thdr becoming fixtures ; but wfailat 
subdivision continues, I should suppose the period for doing so 
cannot have arrived. In anything further I may ha^e to vdate, 
I shall call those which divided into four, perfect specimens, and 
the others imperfect ones. They are now more than twelve 
months old. 

24. June 25th. — 1 have now a curious circumstance to de- 
scribe : n perfect specimen had attached itself on one side to 
one of tht small pieces of rock the servant had placed to prevent 
separation (on which account I did not remove it), and the oppo> 
site side adhered to the main rock. The cf ntral part of the little 
creature was unattached, and rather hollow. The mouth was 
still quite on one side, and the new part, which had grown after 
the last division, had not yet assumed the darker hue of the 
older portion. By accident the little piece cf rode had been 
slightly moved, and the animal Inoonvenienily stretched. It 
did not detach itself from one end or the other, as I should have 
thought it would have done, but immediately commenced sub- 
division, first in the centre of the older portion, and then on each 
side of the new part (fig. 10). In two days the pfocess was com- 
plete ; and I have now ihree perfect Madrepores for that indi« 
vidufd one ; one of them is composed entirely of the new part, 
and is a complete speck, all pale in colour another is attached 
to the loose piece of rork, and the other to the main rock. 

25. June 27th. — On a perfect specimen 1 find a gcmmuk, a 
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perfect young one, which, when expanded, is nearly the sisse of a 
small pea, and has hftccu teutacula; it is attached to the lower 
membrane of the mother Madrepore, which is turned up (PI. X \ 1 1 . 
fig. 11)*. The Madrepores seldom adhere so closely to the rock, 
and with sueh a fine^ firm cdge^ aa the Actiniae do. Sometimes 
the youn^ one withdraws into the paienl^ and then a darluah 
spot IB all that ia viaible. 

26. July Isti^I find two other yinmkiai one on a perfeot 
qiecimen, the other on an impaifest one. 

27. Jnly 6til.^A perfect speeimeii has again divided— thia 
time into two parts. Two of the imperfeok ones have alao now 
divided, as they should have done earner. 

2S, July 12th. — Another gemma on a perfect speeunen* 
29. July T5th. — A perfect specimen, on which is a gemma, 
has subdivided into two. The penima expanded itself most 
happily during the process, and seemed quite unconscious of 
%ny disturbance. All the gemma; prrow from the lowest [basal] 
/iiembrane of the Madrepore^ the same as the first I deachbed 



a gcmmule, has divided into three parts. It appealed to make 
a moat decided efibrt to separate into fonr. I thought the one 
Mentioned Joly 6th did to : this tamoy three is the rsaolt In 
their natnial state^ the motion of the water must assist the 
fisaioB. 

81 . Augast 6th. — Since my last date^ the imperfeot specimen^ 
on which was a gemmnle* and another perfect specimen^ on 
whieh was also a gemmule, have both divided into three por« 
tiona^ the gemmnJes, as before, evincing no eonadooaness of the 

occurrence. 

32. August 10th. — One of the portion? of the perfect speci- 
men which I described as dividing into two paits (July 6th) has 
again separated into two ; and the last of my imperfect ones has 
subdivided suk e my last date. The gemmules assist in finding 
food ioi- iheinsclves — at least I judge so from the oecaaionally 



rapid contraction of the tcntaeula; and they take mussel with 
much avidity if 1 give it them. I think tliey also share ihe 
sustenance provided by the mother, as when I feed her, they 
dilate themselvea afterwards in the same manner. 

88. Angoat 15thii — see in three of the gemmules a little 
knot of vermiform filaments; bnt they are la^ in proportion 
to the little animal, so that I cannot (Mcide whether they Dekmg 
to the pemit or the yoong one* The outer covering of the 
young ones is so very transparent, that I can see any opake 
object within them. . . . 

* Appsmtly the bate reverted ai its edge.— P. H, G. 
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84. Augast 18th. — One of the gemmules hat difided iixto 
two parts; one half has separated from the parent^ and has 
twenty-iive tentacula, and the month on one side, as when the 
older ones divide ; the other half remains attached to the mother. 

35. September 1st. — Another gemniule has disengaged itself 
fioui the parent. In this instance it has left no twin brother 
behind. It has thirty-four tentacula iiiUy developed, and there 
are white spots where others are coming. 

36. September 16th. — Another gemma. The little speck ot a 
Madrepore composed entirely of new growth, which 1 described 
June 25thj has grown to the size of a fourpenny piece^ and has 
just subdivided again into fonr. 

87. Oetober llth. — ^The gemmule described as separating 
from the parent (Sept. 1st) has snbdinded into two parts. 

38. October 19tb.— My little flock increases daily. I have 
now eighty-three Madrepores, seven of which are gemmnlsa. 
The gemmules resemble the others in a very short time. I know 
them apart only from their situations. I shall be curious to see 
whether they become fixtures at the same time. 

39. Ortober 24th. — The half of the gemmnle mentioned 
(August 18th) as remaining attached to the parent has separated 
from it. 

40. December 7th. — The half of the gemmule which sepa- 
rated from the parent (August ISili) is now dividinc: into three. 
The other half, which detached itself October 24th, is at the 
same time dividnig into two. Therefore this first gemmule, 
which 1 discovered June 27th, has now liiulliphcd mto live. 

41. In looking over my Notes^ I find I have omitted to men- 
tion an appearance peculiar to the young Madrepofcs : they 
havcy all of them more or kssy between the several rows of ten- 
taenia and the month, patches cf a milk-white fluid or subatance ; 
it first appears in minute speeks, which by multiplying or uniting 
form variously shaped patches, in some cases almost cover- 
ing the entire space between the several rows of tentarula and 
the month, and in othera forming a brc^en or sometimes con- 
nected ring, of uneven width, just within the tentacula. In 
many of them it is so dense that it looks quite like chalk. Aflter 
fission, the new part is at first without it, hnt it soon appears. 
The geinniules also have it very early. Can this be the mate- 
rial for the future }iolypidom ? All my young Madrepores have 
four circles of tentacula. 

42. Feb. 18th, 1852. — During the day, seven of my adult 
Madrepores have at intervals been ejecting a whitish-blue fluid, 
resembling wood-smoke*. By first elevating the mouth and 

* This was iluubtlcss the sperniulie tluid of the males. See my ' Actino- 
logia BrttaBnica,' pp. 99 and 100.— P. 11. G. 
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then suddenly co o twie t ipg it, they throw a stream three or Ibur 
inchei from them, which falls slowly throagh the water to the 
bottom of the glass bowl, where it looks like mist resting on the 
glass. A few egg<« arc occaeioiiBUy thrown out with it. One 

would think they had sonic curious sympathy with each other, 
that many of them should hp sinnlMrlv rueracred exactly at the 
same moment. I find it mentioned in Dr. .1 oh n^^ton's * British 
Zoophytes' that tlic ova of the Ciin/tiphyliia arc discharj^ed 
thronp^li opt'iungs between the tentacula. My observation does 
not eontirm thi«, as I have frequently seen the eggs within the 
tentacula so close as to be iii luasses; but they have always been 
expelled from them by retraction, and invariably escaped through 
the mouth. Hie teaion for discharging the ova is between 
JaniiBfy and March* 

48. Of the adolt Madre|iofes that I proeured at Torquay aix 
veam sinee, some have died, perhaps from die eonrae of nature; 
but others have vfery much grown. They have enlarged their 
poiypidoms, and the tentacula are an inch long* 

44. May 2nd, 1852.-^1 have now 278 young Madrepores, 
derived from those two mentioned April Ilth, 1860; and they 
are still subdividing so fast, that every day adds materially to 
their number. A marble bath is the only "suitable accommo- 
dation ^' fns hnu?^e nire !its say) that I can think of for such a 
rapidly niereasinsr taniily. However, I am unable to see the 
result, as I am obliged to leave the coast, and luy thou its ?md 
leisure will be so entirely occupied with more serious dutu s, 
that I cannot encumber myself with even a part of my tioek. 
1 shall therefore conniiit my much-adiuircd little favourites to the 
ocean, in the sheltered and rocky cove of Waterwuicii, and hope 
th^ will form a colony on these shores. In future years, should 
oppiortonity ooeur, I shali make a point of looking after them. 
They have at present given no sign of forming a polvpidom, 
unlrn the white patches I have described can be considered an 
indication ; and thev are now two years old : but as my adnlta 
have eoQsiderEbly enlarged and elongated their habitations nnder 
the same treatment, I think I may conclude that the young 
ones would have formed <Hie also, had the natural period for eo 
doing arrived. 

45. The Madrepores tlius appear to have three modes of re- 

produetioii! in the course of the fir«^t venr, by spontaneous 
tission ; during the second, by very frequent fission (every few 
weeks), and by sremmules also ; and when adult, by ova. I am 
not surprised at the rapid jjrowth of the coral islaiuls. 

4n. It is very < videut that the young Madrepores have not 
arrived at maturity, though they arc two years old, as the ten- 
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tacles, though very abundant in number^ an aliorter and mofe 

slender than those of the adults. 

47. When thf^ nduH Madreporea become old or unhealthy, 
the tentacles dimiDish m minAjer ; those nearest the mouth dis- 
appear first. I have had soiiic with only one circle on the outer 
edge. They do not live long in this state ; perhaps one reaaon 
may be that they have fewer means of procuring food. 

was formerly rather surpn&cd at the very different sized 
of tlic adult Madrepores. I have some with the polypidom not 
more than a quarter of an inch in diameter, and I uied to eoo* 
aider whether they eoiild he jitvenika; hot aometiiiifia the height 
of the stem [eoliinin]aeenied to piednde raeh an infeicneey and yet 
in all aave sue the^r appeared alike. Now I haef I nndenlana it. 
They probably divide as long as poesible ; and occaaionally, from 
ronghneaa of the rock, soDoe very small portions are left, with 
perhaps not six of the old tentacnla (1 had one with only three 
of the old tentacula, and yet it became perfect) ; then, when by 
the law of their nature they are compelled to fix their habitation 
for life, such little creatures can only form or require propor- 
tionate polypidoms, though they are quite an old, and of the 
same species, as those of larger siae. 

s 

Aimotaium on the abtnm* By P. H. OoasB. 

In the foregoing observations, Mrs. Th}Tine has assumed that 
the two animals whose growth and repeated subdivision she has 
so gn^hically sketched were Madrepores of the species so com* 
mon on the Bevonshire eoaat, and known to natnraliata aa Cjf&^ 
thma (or Caiyophyllia) SmUhn. On reference to § 7, we mid 
that she did not actually witness the origination of these two 
specimens, but found them, in a very infantile state, on a piece 
of rock which had ht rn introduced into her aquarium anb* 
Bcqucntly to the original Torquay CaryopkylUm. The growth 
of Madrepores through a period ezceeoing two years, and the 
attainment by them of dimensions far exceeding those of any 
. specimen of undoubted Cari/ophyJHn on record, without the least 
apparent tendency to form a corallmn, were facts so new and 
strange — to me at least — that I could not help scrutinizing with 
some scepticism the evidence of the assumed identitv species. 

Moreover, I had by nir some coloured drawings which I had 
carefully taken from the 8})< cinien of Corynactis heteroctru which 
Mr. Thompson had described in the ' Annals of Nat. Hist.' for 
April 1855, and was forcihly struck with the resemblance borne 
b^ Mrs. Thynne's figures to that soft-bodied Carvophylliaoean, in 
siae, form, colour, and general appearance and amnymeat of 
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(lie tentadet; while in toma points the figures in questien dif« 
fered from the Corynaeti$ and agreed with Qgryeji^yffig. 

Under these eircnmstaiiees the snspieion occurred to me, that 
possibly the young animals whose history she had pnrsned 

might hftve had no connexion with her CaryopkyUia, but were 
the progeny of either the above-named or some other allied, but 
as yet unrecorded, species of Corynactif^* . km\ this s!iis]>icion 
I took the liberty of sncreresti!i<r to my kind informant, with 
my drawings of tJie Corynactu, i<n- lu r ronsidi ration. I was 
t:i.\ oiired, in reply, with the follow in t:: roHiniiinicatioii from that 
lady, which certainly does seem to warraut the correctness of her 
conclusions : — 

* 

Mn, 7%iftme to Mr. Goue. 

7 West Mall, Clifton, April 12th, 1856. 

" You understood my Notes quite right, in that I said 

my young Canjophyllia did not, during two years, form any coral- 
Imn ; and I aui much shocked you should suppose I could think 
amiss (my question or doubt that has arisen in your nuud, as my 
observations arc of course liable to error ; and though I feel sure 
no naturalist who had seen them would have hesitated as to their 
species, now yon mention it, I am not surprised that any one 
who had not, should do so. I will give yon a farther descrip* 
tion of them, and my reasons for believing them true Caryo- 
phylUa; and if you still think I am mistaken, I shall probably 
pronounce yon the better judge. 

'^I first discovered the two embryos (therefore I had double 
evidence) with a lens, whilst they were still microscopic objects, 
in a large glass bowl, in which were no other animals than adult 
CaryophylluB, which had been ejecting ova for two months 
previously. They wern fixed on a j)iecc of rock I had received 
from Torquay in the routse of the sjjriug, to which sea- weed 
was attached; and it might perhaps be this bunch of sea-weed 
which harboured the ova, and prevented them from being lost 
when the water was changed. As they grew larger, they did not 
merely bear a general resemblance to the adults, but I really 
may say they were identical with the fleshy part of all of them, 
except m colour ; and in this particular they so closely resembled 
0n«, that I etmduded it was the mother. Tb^ were also so iden- 
tiod with each other as well as with this presumed parent, that, 
after the divisions became frequent, and in their positions they 
had become mixed together on the rocks, I was no longer able to 

♦ I usr the l'( ncric name tinflcr which the Animal has been rwoguized; 
btit it will require to be senarated from Corifnactis, and aMociated geoeri- 
call) with another form, which 1 hope soon to describe. 
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4i8tiii^tBb between them, and often regretted I had not plaeed 
them in separate aquaria, that I might have seen whether each 
had multiplied in about the same degree. Wherever they came 
from, them^^re, I think they most have been the offspring of 

the same parent. 

The point that raises the doubt in your mind as to their being 
really Cnn/ophyUup, is thr nbso]ute/«cf that thrv flid not dnrinir 
two years tV)rm any eoraliuin, or give any imlicatioti of doing 
wOi unless the chalk-like patches which occurred in the course 
of the seeond year [§ 41] could be considered such. This same 
fact also perplexed me very much ; and I sliuuld have thought that 
perliajia the) v\ oiild not form one at all in caplivitt/f only that 
tliey were ao vigorous, and their proceedings seemed so natural 
— the first year, fission only ; the second, fission combined with 
gemmules: and they did not look as though they had come to 
maturity ; for the tentacles, though most redandant in quantity, 
were shorter and more slender than the full-grown ones. Then 
some of the adults enlarged their corallums*, and everything 
else appeared so thriving. The aquarium abounded with ^« 
puke, that secreted their calcareous coverings ; and my arrange- 
ments seemed to give such general satisfaction, that even the 
Ophiitra usually forgot their suicidal propensities. I had also 
two Med uses, of a species not described by Mr. Forbes, which 
lived a long time. 

I have never seen a living specimen of any species of CVvry- 
nactis, nor read Mr. Thompson's description of it, but think it 
extremely prohable, as you sugcrest, that it may be an immature 
form of Madrepore f. Your very beautiful drawing does not 
e^xactly represent my iipecimens. They had no marginal lubcr- 
clcs ; and the tentacles of the Caryophyllia, both young and old, 
are also of the same shape — an opsLe white knobbed tip, with a 
most delicate, transparent, gramdated tube tapering towards the 
knobbed tip}. To the naked ejre the tube looks transparent, 
with opake white niiral lines ; it is only with the microscope 
one discovers that toe apparent lines are granules. The CaryO' 
phyUMS throw off no mucus, and are mudi softer-looking, finer 
in texture, and more semitransparent than any Sea-Anemones I 
have seen. I do not know whether the Coiyniactu shares these 
beauties. If the Caryophyllue really do, as I suppose, in their 
natural state, remain two years or more without forming a 
corallttm, they would certainly be found so, if attention were 

* Thtu there was no want of line is loliiluiii in ths watar.'— P. H. G. 

t I had 8Ug(i^sted this as an alternative jutt poMibls, bat do not eoB- 
sidcr it as at rtll probable. — P. H. (t, 

+ This niiiniit' Htnicture of the teutaclet is couclusive against the ani* 
idrU having been Corynactis heterocera. 
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directed to the subject and aearch were made ; and it can only 
be owing to the comparative rarity of the tittle oreatuiea that 
they have not been ob«er?ed before * 

EXPLANATION OF PLATE XVII. 

FSf, 1. One of the young Mtuirepare»j on Oct. 5th, ISbi), teen ftum above ; 

nat. sue. 
Fi^. 2. The niiie, on Oct. 6th. 

Fj7. 3. The ><Rifie <?iviflini::. Oct. /th. 

Fiff. 4. The same divided, aad ready to divide again, Oct. 9th. 

F^. 5, The right-hand moiety, on the same date, viewed io uerspective. 

F^. 6, J, Tb» aame moiety, Oct. 12th, now be«>iBe two» viewed in dif- 
ferent conditions ; about twice the nut. size. 

Fi§» 8. The larger of the last di\ isiuii. Out. 25th, showing the development 
of new tentacuia (expretaed by the inner circle of dots) ; twice 
■at* 

Fig. 9. Thr^old division of one spedmen, June 15th, 1851. 
Fig. 10. A specimen attached to two pieces f)f rtick, June 25th. 
F^, 11. Another, with a young one developing by gemmation from its 
vptumed tiaae, June 27th. 

[Mrs. Thynue wislies it to be understood that the figures are not tiuisbed 
diawbgs, but slight ontlinet nude to aaabt tncmory ; correct, however. 



XLY. — The Estuanj of the Mersey considered ae a LoeatUy for 
Nudibranchiate MeUmca, Bj CuTHBBBT CoLUNGWOOD, 
F.L.S., &e. 

AiffHOUOH every district haa its miety of natural productions^ 
whether terreatrial^ fluiiatile, or marine, still there is usually 
some family which predominates in each localitv> giving it a 
peculiar character, and in which it may be regarded as, at least 

comparatively, rich. 

The marine fauna of Liverpool is by no means destitute of 
interest in other families, and possesses an ample share of 
zoophytal productions in particular ; but it is more espc cially in 
the Nudibrancliiate Mollnsca that its riches appear. Of this 
remarkable and lovely family it may be said to possess more 
than an average share, iucluding some of unusual interest. The 
present paper will only take cognizance of the Mersey mouth and 
estuary ; but by e.vtendiutr our researches to the neighbouring 
estnarv of the Dee, we iiud within ten miles of us fresh rarities 
and beauties. It must also be taken iuto consideration that 

* And yet at this time (1^*59) hundreds, perhaps even thousands, of 
individimls of Caryophyllia Smithii are taken annually hy the Torquay aud 
llfracombe collecWrs, of various sizes and colours, while not a single 
^fftfPf^ been foimd without a coraUnm.— P. H. Q. 
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the workers in this dcpartmeut are tew, and perhaps do nut 
number more than a dozen for the whole district, ainoiii: whom 
Messrs. Price and Byerley and Dr. Edwards deserve hontmrabk- 
mention. I think I may say that a more systematic working of 
the coast is going on now than has been the c&ie for some time 
past ; and we may hcpe still to add to the foUowing eatalogue 
of %1 species. AlieadYj in the preaent flpiing* two speeiea wim 
been added to the loeal list, and a thiid to nCe Mersey proper, 
notwithatandiog that the weather haa been moat an&voonble 
for ahore operations, the boiaterous winds and eold conspiring 
to drive the animab to lower d^tha. To the reeard of eadb 
apeeiea are appended remarks and notieea of peenliahtiflaj 
whether local or otherwise. 

Darts iuberculata. — This is perhaps one of the most unat- 
tractive, though nearly the larcrest of the Nudibranchs, and 
rcqniiTs little remark. It is not uncommon uj>ou the Cheshire 
sidr of the Mert^ey ; and I have picked it up nt Egrcmont, New 
liiigiiton, and Monk's Perry from early spt iii^r to late autumn. 
Its usual size is three inches to thi-ee inches and a half, and its 
colour somewhat vanouii, being either of a pure lemon-yellow, a 
bright orange, or sometimes blotched with grt;eu, pink, or brown. 
It is very sluggish^ and seldom lives more than a few days in 
captivity* 

Dorii Jokn^ani, — ^Thia ia by no means a common Ihru in 
any locality, and ia here a very rare one. In company witJi Dr. 
Edwards, we found one at Monk's Ferry on August 12th of last 
year, the only one, that I am aware of, which has been taken in 
the Mersey. Our specimen was of a bright yellow colour, and 
about an inch and a half long. The only other recorded speei- 
men from this neighbourhood was taken in the JDee estuary, at 
Hilbre Island. The spicula of this species arc vcn,' elegant, con- 
sisting of a broad embossed plati; with a dniihlc nnd beautifuily 
serrated edge, terminating abruptly in a blunt 

Doris proxima. — This pretty little Doris is peculiar to the 
estuary of the Mersey, where it was first discovered by my 
friend Mr. Price. It is extremely like D. oRpn-n in genenil 
aspect, and requires a ciiLical eye to disermiinate it at tii*st ; but 
a little ptaeticc makes them readily distinguishable with a lens; 
for the tubercles upon the eloak of the latter are more rounded 
and dab-shaped,---of the former rather fosiform, eapeeially 
towards the sides. Bnt should then be any doubt fitnn an ex* 
temal examination, the tongue preaents ao marked a difierenee 
in the two species that it would at once decide the qnestioD ; 
and even when the animal has been far gone in decay, and the 
tongue difficult to find, 1 have been satisfied of the species from 
an examination of the apienhi, having never seen in D. prommm 
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the three-eomered spicula to characterialie of D. aspera, Doris 
proxima is scattered in eontidmbie niimben all along the 
Cheshire shore of the Mersey estnaryy from Monk's Ferry to 
New Brighton, but is nowhere very abundant. It is usually 
about half an inch long, thougrh «!(>mrtiin« *? with very mimito, 
and varies in colour from white to various shades ot" yellow and 
orange. It spawns early in March. I do not thiuk the Dvris 
aspera is found here, and have hitherto st arched for it in ?ain. 
It appears to he replaced by this allied &.pt:cics. 

Doris bilamel lata. — T h i s is perhaps the most common Xudi- 
branch in our estuar), and may be found in the utuiosL pi-o- 
fusion, especially in early spring, its chief spawning season being 
in February and Maieli. At that fieriod tlw afeony gramid bende 
bremont, and that in the neighbouriiood of the railway fiier at 
Monk's Fenj, literally swarm with thia speeies> and arc spotted 
in all directions with the white ribands of spawn. These two 
localities are eeparated by a distance of about 2\ mOes, the latter 
being most distant from the sea ; and a considerable difference 
exists between the specimens of Doris bilanteUata inhabiting the 
two spots. At Egremont they are all of a large size, being from 
an inch to an inch and a half lon^, and more or less mottled with 
n rich dark brown ; but at Monk's F( rry an entirely different 
variety occ urs : here none of them exceed thn'p-fourths of an inch 
in leno-tf), and many are much smaller, while the dark brown 
niottliiiir prives place to a much lijjhter colour ; and even this is m 
some specimens almost entirely absent, and lIk ) ij( < oineoi a (lull 
white. So great a persistent difference in the HKbviduals of one 
species separated by so short a distance is very remarkable, and 
would almost seem to give some colour to the idea that they are 
distinct species. Messn. Alder and Hancock^ however, were 
nnable to fix upon any distinguishing eharaeter on which they 
eoold rely. At Monk's Ferry they swarm over the lower part 
of the slip, so that passengers lancung from the stouners at low 
water unoonsdonsly trample them and their ribands of spawn 
under foot. 

Dortf jfifesa.— A common and widely distributed species, but 
by no means one of the most abundant of the Mersey Nodi* 

branchs. It is a pretty little Doris, and one which varies very 

considerably in Hppcnrnnrr, within the limits of species, not only 
in colour, but in general aspect. Mr. Price informs me that at 
Monk^s Ferry he has found it of a pale lilac, and even ^^■hite, 
spawnnig Fucus srrrntus. A deep pnrplish-black \ ;irii (y 

also occurs in the Mersey ; but I have met with only one or two 
specimens during the last twelve months. When not in motion, 
it bears a great resemblance to a miniature hedgehog. This 
species, as well as D, proxima and some Eolids, have a habit of 
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crawling out of the water in which they are placed \ so that «;nmc 
hours afterwards it is not unusual to find them literally " high 
and (/ry'Vupon the edge nf the vesfsel, and, of course, dead. 

Polycera occUatn, — Of the trenus Polycein we may reckon 
two species, though by no nuaas commonly met with. The 
above, which, however, very closely resembles the next, is the 
least rare, and has been not unfrequently taken on the Egremont 
shore and elsewhere. I have not met with it during the last 
twelve months. 

Polycera ZeMontt.— All that can be said of this, ia that our 
exoeUent natfunlist, my friend Mr. I. Byerley, baa taken one in 
tKe dredge, off the North Cheahife coast, ootodc the Meiaey 
moiith ; so that no doubt it eiista near us. But although the 
Mersey shores offer a rich feast for the naturalist, die dredging 
is anything but satisfactory, and experience has only resulted in 
laying aside the dredge to a great extent, and trusting to the 
sea-boots. 

Annda cristata. — A lovely ppeeies, which I am glad to say is 
one of our common Nudibranchs, e^j)ecially on the Egremont 
shore. It is here Inund under stones, in com])any with other 
species to be mentioned presently; and the little light sj)eclc 
ensconced in a crevice bears but a faint resemblance to the graceful 
creature into which it expands when placed in the water. No 
figure can do justice to the beantilul iiosted silvery appeumicc 
of the branchial plumes, or the deUcate transparent wluteness of 
the bod^ ; and as it is an active littk animal and eonstantfy in 
motion, its beautiea are readily viewed even without the aid of a 
glass. Placed in the aquarium, they have lived for some weeks, 
marching freely about and traversing all parts of the tank. They 
. . ■ -were numerous esrly in the last February at Egremont ; but 
tbey appear to congregate on small circumscribed patehea of 
stones, so that it is not alwaya easy to hit upon the exact tupxA* 

Tritmia Hombergii. — ^A magnificent animal, and the largest 
of our Nudibranchs ; but being a deep-sea species, the wonder 
is not that it has only occurred ouce or twice, but that it has 
been picked up at all upon the shore. Alder and Hancock 
state that it is seldom obtained except by the dredge or trawl. 
It has, ho\s e v er, been taken on the western shore of the Mersey, 
near its mouth ; and I have myself picked it up on the oiiore of 
Hilbre Island, in the Dee estuary. Its great size, its very com- 
plex tentadesir audita numerous treeJikft tulka arninged all ahmg 
the aides, conspire to render it a creature once seen not soon 
mvgotte&. 

Ikitema plMa, another deepHMU spedei^ has been taken in 
the dredge outside the Mersey mouth. 
Dendtonoimi orftorefcm.*— This very remarkable and beautifol 
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aniniiil in one of the most common and widely diatribated Nudi- 
braiiclis* of the Mersey. It occurs moi e or less in all the locali- 
ties frequented by the zoologist both upon the Lancashire aud 
OheBliue shores, Dut is in the greatest profission in the hottest 
part of the summer. The spot where I have found it in the 
greatest numbers is a remarkable one, and vorth recording. The 
3d hmding-stage from which the ferry steamers niOj is a pon- 
derous barge-like structure supported upon iron pontoons, which 
are capable of being withdrawn individoally. Oa the land side 
of these pontoons, and in the crevices between them, vast quan- 
tities of Tubularia indima aod mussels accumulate and flourish, 
so that from time to time it is necessary to withdraw the pon- 
toons one by one and scrape them with iron scoops, in order to 
rid them of the nias'^cs which choke them up. This Tubularia 
affords food and harbour to a vast number of animals, inrliiding 
several spci u ^^ of Nudibranchs; and among them Dendruiiotus 
arborcsceiis is conspicuous. In company with my indefatigable 
friend Dr. Edwards, on a fine Jay in the month of August last, 
we gathered ispecimeus of Dendronotus from this spot as fast as 
we might pick biackbernes from a hedge; so tiiat in a quarter of 
an hour we found ourselves possessed of upwards of forty fine full- 
siied specimens. It is not, however, at all times of the year that 
ihej are to be foond in this profnnon. On the 9th of Februaiy 
last I visited the ssme spot, and found Tubuhria indeed in 
the most magnifusent condition, with pendent dusters of ovi- 
form gemmules an inch long ; but though I searched long and 
diligently, no trace of Dmdmwtus could I find. Indeed, the 
first specimen of the season made its appearanee;, on the verge of 
low-water at Egremont, on the dth of the present month. This 
species is very sluggish in its movements, and will not live more 
than a day or two after its capture. Whether it roqinres a constant 
supply oi the iieads of Tubularia for its sustenance, or a constant 
renewal of sea-water for its respiration, I am not aware ; perhaps 
both. We have pRle-yellow as well as rich-brown varieties. 

Doto coroauta. — This is the only sjK cies of 2>o/(? hitherto met 
with in the Mersey, but is vcn,' common and widely distributed. 
Along the Cheshire shore of tlie eatuary it is in f;rL;at abundance, 
especially at Egremont and New Brighton, where it may be 
found upon the under side of stones (the lai^er the better) all 
the year round, as well as upon fronds of Laomtdaa ^^tUm^arn, 
whiim is our commonest soophyte. I have counted a score upon 
a single large stone. On the Liverpool side it may be found 
upon the TuXmUaia of the landmg-stage. I have never found 
one, however, half an inch long, —the average size being a quarter 
of an ineh, and the largest thre&.eighths. They are very vari- 
ously coloured, seldom pale, and sometimes very richly marked, 
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tile largest spednieii I hafe seen bdog abo tfaeibdoaiL inChe 
aqnariimt tws species eiisto looger tluuii aay oUmt mcntimwd in 
the present papa*, and sttadiecl to eotaUince for weeks 

and even moiitiifi> moving about boftlittk^ and fbedf depoaitnig 
its minute riban<b of spawn. 

EolU papulosa. — We have at least eight tpedes of Eoiis 
proper, id whidi this is the largest and one ol the least beaatifiiL 
It is found pret^ gs&erally distributed upon the shores of the 
Mersey ; but being usually of a sooty colour, it is not readily 
distinpruishahle without special seairh. At the present tinip tbe 
spawn of this spfries is- j)rL'tty abuntlanl on the Cheshire shore, 
in the form of Ioiil^ c omohucd cords upon the sides of stones; 
but ii)e animal itseU is coiiipamtively seldom seen. I have 
never tried U) keep this species in the aquarium, for its anti- 
actinial pro|x;nsitie3 are too well known ; but in a small separate 
vessel of water it reitiaius almost motionless, and dies in two or 
thiee days^ perhaps for want of food. Eolis papillosa is a very 
protean qpecies^ and has been known under many synonyoNi 
In the 'Annals of Nat. Hist/ (vol. ix. p. 34), an&lis is deaciibed 
by Messrs. Alder and Haneoek^ nndet tiie apeeifie naaie «f 
cbtiualii, which aometiDies oecors npon the Egranent shorn* 
This difos from the ordinarv form of E. papUkum m hflbig leas 
than one-third the size and of a much lighter colour. Bat 
more extended observation led the ingenkras authors t» diseaid 
it as a speciesy and to consider it as a variety of Eolis paptHom, 

Eolis coronata. — Of all the species of the genus Eolis, I know 
of none which combines elegance of fonn with delicacy of colour- 
ing ill n more eminent degi*ce than this; and it is the most 
common Evlia iound in the Mersey. It may be taken in nearly 
all the localities, and all the year round, atQierinc: to the undor 
side of stones. It is a very active species, constantly moving 
about or swimming, with its foot uppt rinost, on the surface of 
the water, by a graceful but mysteiiuas uiethod ui propultiion. 
It most resemble Eolis Drummondi in external appearance, but 
may be at once discriminated from it by the dahcate ^ah of 
nltiamarine whieh exists in the papiUia. In the aqnariiui It 
lives for some weeks^ finely depositing its little eowr(^«tcd 
eirdets of spawn. Mr. Bycrley informs me that, a few yean 
ainee, some specimens found on the Egremont shore were sent 
to Mr« Alder, who pnmonnced them to be the darkest-coloured 
examples whieh had come under his notice. In the Mersef it 
seldom exceeds an inch in length. 

Eolis Drummondi, — Next to the last, if not as common, is 
this species, which vies with it in elegance of form, thonsrh 
hardly perhaps in richness of colourmg. It is met with in 
nearly all the iucahties, and at ail seasons. The speeuueuta found 

^ 
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in the Mers(?y are usually of a fine brick -red colour anil about 
an inch long; but at Leasowe^ about two miles from its mouth, 
Br. Bdwards and myself have found them fully an inch and a 
hdt long, bvt of a fikr eoknir» TlMie large speeiiiiena nmeh 
resemble E.p^qriikua in aspect, and are loareely ao handaonw la 
tlie amaller onee. Indeed, in the Kudibrmehiate family, we 
ndfjtkt ^Imoat aay that aiie and beanty are in invevae proportioQ 
to one another ; onder a low magnilybg power the minuter ape* 
eisa ohibit delksaey of tint and texture fat ontriYalling those 
iphidi do not require a glaaa for their examination. The Eoii$ 
Ihumtmndi is one of the moat active of the genus, constantly 
walking about, waving its long and most graceful tentacles, or 
SMimming on the surface, and when disturbed, erecting by a 
sudden movement al! the pnpillfr upon it<? back, ** like quills 
upon the fretHil porcupine/' The papiliie of this and some 
other species, especially of E. picta, often fall off when the ani- 
mal is about to die; and I have observed, in the ease of E. 
Drumiiiuiuii, a persistent vitality in the separated parts. For 
some time after they have fallen, the papillae exhibit a vermicular 
motion, which, when exammcJ under the microscope, is seen to 
be a general contraction, independent of any artificial stimulua. 

EHkldrndtbrn^* — ^It ia gratifying to me to be able to reeord 
die eatnanr of the Meney aa a new locality for tbia exqniaite 
litde KndianuMh* Aa Ar. Edwarda and myadf weie engnining 
the Egiemont ahoie at the beginmng of the preaent months the 
IbnDer pMcd up a specimen of the above Eolis. The veiy rich 
amethystine colonroi the body at once referred it to the speeiea 
Landsburffii i but on eomparing it with the figure given by Alder 
and Hancock, we were a little puzzled by certain discrepaneieB. 
In the first place, the colour both of the body and papillse was 
very much drnper and virhpr m nnr specimen than in the plate; 
that, however, was of minor importanc e. Secondly, the ])apill8B 
were much more numerous, as well as longer and more eh irantly 
formed, than were those of tlie specimen figured ; but on refer- 
ring to their Appendix, the aiitliors tell us that their fignre was 
taken from an immature individual, the only one then known. 
The most striking difference, however, was in the tentacles. 
The specimen figored has the dorsal tentadea rather long^ 
abrnder, and bnMr^ and the oral testacka a little longer than 
ttuB doraal ; but in oar apeeimen ^e oral tentadea were veiy 
sboii and tfaiek^ with tranavetae wa;vy ataridnga^ while the dor- 
aal were nearly three timea aa long, arohed Ibrward, and pre- 
aenting an ontltne not unlike an ibex-horn, lliis gave the 
anmial ao different an appearance that, having watched it for 
some bonra and finding no diange, I began to think it might be 
anew apedea; and aa it aeemed to be getting less lively, I made 

30** 
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acaveliil coloured drawing of it, wbickke|^ me ttftsliftftlmr 
in the moniiiig^-^Btending, in ca«e it oed kk the night, it- ill 
emits to have Mr. AHm^B opmioii on Hie matter* Altogethflr 
it wee liz hoors under obsanmtimi, during which tnie the ten* 
tcdes were as I have deaeiihed them. The first glance bestowed 
upon it in the morning, however^ dispelled the iUnskm ; for it 
was crawling actively about in the Teasel in which I hdA placed 
it-^its tentaclea no Ioo^bt short and oomgatad* bat long and 
smooth, agreeing exactly with the description given by Messrs. 
Alder and Hancock, ana the oral now exceeding the dorsal ten- 
tacles in longth. It is ])ro])al)lr' that the strons: light thrown 
upon it t\)r examination witii a low power of the inicroseope had 
produced the retraction of the tentacles whicli had m altered its 
appearance ; and although I several times removed it for awhile 
from the light, it seemed to require some hours of darkness to 
restore it to its natural form. Another peculiarity of form of this 
specimen, and which I have not observed in any other Eolis, was 
that the posterior end of the body suddealv narrowed -behiiid 
the last papillae, and bore superiorly two or three small hut wj 
distiDot and transparent papular devations. 

It was placed in the aqnarinm, where it lired a £bw da^Fs, ate 
which it appeared to mAt away ; the papiUae fell off, and their 
rich-red cokNiriug matter, imbibed by a mnltitiide of eel-like 
creatures swarming about the mollusk^ gave them all a sunilar 
tint. Its length was four-tenths of an inch. 

Eolis condnna. — The only locality recorded for this small 
species by Messrs. Alder and Hancock is Whitley, Northnm- 
herland. To this I can add the Egremorit shore, where, in 
February last, I found two specimens upon fronds of Laomedea 
f/elatinosa, in company with other small species of Nudibranehs. 
1 did not see their spawn, which by Mr. Alder's specimens was 
deposited out of the usual spiral iorm. They were about one- 
iifth of au inch long. 

Eoiis aurantiaca. — We have here a variety of this species, 
found upon the 7\ibularia growing upon the pootooae of the 
landing-stage in company with 1)mirmi»tus, Date wnnmiti, 
EoKt earmmta, and pt^i!k§a, ftc. The indiridnals takm in that 
locality were short and thieki the papilbe few and dnb-du»ed» 
and very easily broken off. Altogether they were the bast 
giaceful Eolida which I have met with ; and although they a^ 
peared to agree rather with Alder and Hancock's Eolit ataran- 
UacB than with any other» still there waa a difficnlty^ria. that 
they were pale specimens, entirely free from any orangpa eolonr* 
I therefore forwarded some to Mr. Alder, who kindly wrote SMS 
word that he believed them to i)p sppeiTnens of Eolh mirmttiacay 
which they bad found to vary considerably in colour since it 
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Teocived the name. The orange tip, however, though not in- 
variable, i& one of the most constaul chaiactei-s. The same 
species is found upon the Chohire shore. 

MaUrpictM.-^'SlM WT bandiCNBe specM hu been Ibiuid by 
Dr. SdwMPds «Dd myaeli in two loeaiitiei^ tis* Bgfemoiity ana 
muter iloaet between New Bri|;htciii and Leaaowe. At tiw 
fimcr ideee I foond Uu^ end nefak eoloored spedmena hJSif 
tittiBe-quarters of an long. Iiie pepilhs of JSofi» pidOf 
tiMNigrh thick, arc by no means without is^mm, end very buoyant ; 
the animal itself is very active. 

Eok$ despeeta, — I found this pretty little JSoUb in Eebtwaiy 
last, upon fronds of Laomedea pelaiinosa growing in the rocky 
pools at Eirremont, midway bctwepn high- and low-water tnark. 
Tbey wcTc hLre in considerdble numbers, in company with Doto 
coronata and one or two specimens of EoHk concinna. 1 have smce 
found them not nnfrequent in the same l(>cality — well-marked 
individuals, in which the ohve-green wavy line down the back 
and the pink rinpc round the tips of the eicrht papillae were con- 
spicuous. Its usual companion and allieii species, EoUs ea.i</uaf 
1 have hitherto searched for in vain. The length of my jjpeci- 
mens was about one-sixth of an inch. 

EmUdiniia paUida^Thd laat ipeeiea of Nndibfench whieh I 
bave to mention aa ocenmnir m tae Meney it a niinnt6<«ey of 
wUaii no figom i^pcan in Aldat and Hanoodc'a work. It waa 
deaeribed by them in tbe 'Annala' Ibr Angoat 1854^ ftom ape* 
cimens discovered by Mr. Price among aea^weeda upon the 
Birkenhead shore . It differs/' they say, ''from the other 
British species in having a double setiea of papillae on each side; 
the tentaislea, too^ are placed much nearer together ; and the oral 
lobes are small and indistinct, being united over the head in 
ftont into a semicircular veil.*' Its lenirth was only inch. 

It certainly ai^peurs that the Ipss conmion Niidibranchs arc 
more or k ss gregarious in their habits. Among those who 
search for them, very different impressions are rex^eived regard- 
ing their numbers. One person may find several, and may 
record them as common, while another equally good searcher 
may be unsuccessful in tiiiding any, and pronounces them very 
rare; the fact is that, i'ov some reason or other^ a certain sec- 
tion of these little creatares affect partieiilar spots on the 
abore, and there reaort in aome nnmbm. If a peraon happen 
to prtdi upon tbat spot, he may find aefeial; another maj 
paaa a yard or two on one aide or tbe other, and find none, 
tmth will probably lie between tbe two, and audi epeoiea 
are most Kkely neither very rare nor very eomnum; ancb are 
Eolis pictoj and Ancula cristata. Some apeeiea^ again^ are 
widely diaperaed over the whole eoaat, and even tbeae oongre- 
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gate in particalar tpote in pr e fer aiee to others, though k it 
sometimeB difficnlt to aitign a cante ftr waA aaaembbget; 
saeh are Dam bikmuUata, Dato eoronaia, fte. Anetho* group 
appear seldom or nefer to centraliie themselm, being kmd al 
intervals over all the shore^ audi aa Bo^ coronsta and Drtmh 
mondi and Dom proxima ; whole a fofortk aection may be re- 
garded as pmdy aoeidental.yifiitors to the beach, being inliabit- 
ants of deeper water, anch as Tritanw Hambmyn- 

There is therefore a great advantage in searching in company 5 
for what is one upon a va?t spa-<liore ! and how small a propor- 
tion of the ston s upon a rocky beach can one person exnniitie 
in the «?hoi t duration ot ;iti unusual ebb ! Not only in there a 
double chance of finding when two are at work^ bnt the proba- 
bility of a successful hunt is vastly increased by systematic and 
friendly combination. 

46 Nelson Street, Liverpooli 
April 18, 1859. 



XLYI. — On the Pitliecheu- nielaoure of F, Cuvier, 
By J. Van der Hoevbn*. 

In the year 1838^ F. Cuvier published a figare derived from the 
French traveller and naturalist, AMred Duvaucelj who had died 
aome years previously at Madraa* To thia figure no notes had 
been appended by the traveller ; and Cavi^ was oneertain wlie* 

ther the species of mammal which it represented was from the 
north of Bengal or from the raftem parts of Snmatra. He 
named this species Ptihechetr melamo'e^ and placed it, with aome 
hesitation^ amongst the Rodents f. 

I am not aware that since that time anything relating to this 
8})i cies of mammal has been published. The liijks Museum of 
Natural History has for several years been in possession of two 
specimens that seem to beloug to this species — ^or at least, beyond 
doubt^ stand in its neighbourhood. The only ditlereuce that I 
can diaeow appeaia to oonaiat in the ecdonr of the tail, which is 
not black, 10 that the name tn^ianure ia not applicable to thaa 
animal. 8tiU, thia difference ia porbapa to be attributed to the 
artiat alone; at all eventa, it ia of imall aignificanoe. 

The name PUhiehnr may probably refer to the ape-like handa 
of the hinder extremities, and, by a bold contraction, atand ifor 
PUhecoekxntM* 

* From the ' Venlagen en MededeeUugen der Koninldijke Akademie van 
Weten^clmppen, Afdeelmg Nntuurkundei Deel iz. U. 50. 

t llivtdirc naturcUe des Mnnimiferr'-. aver fij^ircs coloriees, par M. 
GeottVoy baiute-Uilaire et M. Frederic Cuvier, Fol. Livraison 66. 
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Both the specimens in the Leyden Museum were derived from 
the Sunda Islands, the one from Java, the other from Sumatra. 
They have quite the air of a large species of the genus Mm 
proper, for instauce Mus decumanus. The entire length of the 
amiiials, tail included, is full 3^ tlecunctres. The fore feet have 
four fingers, aiul a short rudiment of a thumb with flat nail; 
the hind feet have the thumb somewhat free, standiner apart 
from the other fingers^ with a flat nail. The naik ol the oilier 
fisjl^ He flliaipt, eorvedli and pressed flat laterally. The tail is 
huaj at tke base, elsewhere eoyeied with rings of homy sctdes 
el an elongate quadrilateial form. The oobnr of the hair is red- 
brown on tlie baeky yeUowish grey along the aides, and towaida 
the belly lighter (in the iqpeGimc& from JaT% whitidi). Some 
kNig dark-brown bristka are set on the npper lip j tihey attain a 
length of 7 centimetrea. 

The skull is wanting. We can^ however^ seareely entertain 
any doubt as to its form ; and the teeth must resemble those of 
other species of the crenus Mus, to which, in our opinion, the 
so-named Pithecheir uiust he rcfcrrerl, nnd of wliich this animal 
appears to form not more than a subgenus, or only ;oi iibi-nant 
species, chiefly distinguished by the disposition of the hind tict, 
in which the thumb somcwluit resembles that of the mar^iijjial 
genus DtJe/phk. In the mean time, a positive determination 
can alone be given when the sic nil and teeth sliall have become 
known to us. These short notea may serve to indicate the 
home of the Pithiche^, and at the same time perhaps supply 
an mdncement to natondists who happen to be in Java and 
Snmatra to tmm their attention to this speeieB of animaL 

The meeunen from Java ia 0*800 metre long^ of wludi the head 
forms about 0 048, the tail 0*175. The larger specimen from 
Samatra is of a lighter red odour; it has a length of 0*395, 
of which the tail foma 0*186. The length of the tail is thns, 
in both specimens, somewhat less than the head and trunk 
together, and is to the whole length of the animal as 6 : 13, 
or thereabout. But these measurements, taken from stuffed 
skins, have only a relative vala^ and do not merit unlimited 
coufidenee. 



XLYII. — Charaeterg of a new BunMeStreptaxia cad of two form 
helonging to a peculiar section of Helix eoUeeted by Captain 
Riehard H. Saxdcey, Madras Engineers. By W. H. Benson, 
Esq. 

A SMALL poeket of ahells, hastily collected in the vieinil^ of 
Moulmein, in the Tenasserim Provinces, by Capt. Sank^, 
during the most nn&vourable period of the year, bears fredi 
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tealiiiioiiy to the abandance and Tariety of the testaceous pro. 
ductioDS of that locality, and proves that it has been far from 
exhan*<tpfl by the zealous researches made by Mr. Theobald nnd 
the American missionaries. Out of thirteen species smt, three 
are undescribed ; and amonsr the remaining ten appear Heltx 
pijlaica, Meffnlumastonui f/ravidujn, Pupirin nrtata, B., Hvins: ex- 
amples of Helix Achattna, Gray, and a most beautiful specimen 
of the rare Rhaphavlus Chrysalis, Pfr., takeu in a living atate 
with the o])ereuliuii, and with the tube in a much finer state of 
preservation than in Mr. Theobald's weathered specimen, noted 
in tlie 'Annals' for July 1856. The coetulate surface of the 
shell exhibits a rieh chestnut colour; the broadly expanded and 
salcate peristome has a livid flesh-coloured tinge; the tube end 
hack of the reflected peristome are whitishj and the neat^ eon- 
cave^ five-epiied, homy operculum preaenta a polisfaed, flei|ikn* 
dent yeUowish hom*coloured surface. 

1 have some reason for believing that most, if not all of the^e 
shells, were collected in the neighbourhood of the stalactitic 
caverns in a singularly perforated limestone hill at Bamathi, 
about twelve miles N.E. of Moulmein. Cavernous limestone in 
warm climates seems to be generally fiivcmrable to the produc- 
tion of land-shells of unusual forms. Of tiiis we have examples 
in the cavern near Turon in Cochin China, and in that of Lu- 
bong Augin, near Sarawak in Borneo^ eqiored by Mr. Hugh 
Low. 

1 . Streplaxis Sankeyif B., n. s. 

Testa oblique umhillcata, rhnmboideo-ovata, confertissnne eo^tulato- 
striata, albida; s})ira \i\ latcrali,deprc8so-conoidea, sutura impressa, 
apice obtusiusciilo ; anfraetibus 7, primis 5 rcgularibus, subpla- 
natis, antepenultiaio subacute carinato, carina subtus compres^a, 

2 altimis breriter devisntibas» ttkimi bssi eirca mnoiliettm esiii- 
presss ; spertcuna obliqua, trmicstOi«vata, subtriangalsri, lamdla 1 
parietali submediana prominente, breviter intrante* sopeme callo 
elevate ad Inbrum juncta, peristrmmtf expanse, reflexo, maigioibos 
subtus convergent ibus, dextro superne attenuator sinuato. 

Diam. major 10, minor 6^, axis 7 mill. 
Habitat prope Moulmein. 

Nearly related to the Mergui shell, S/r. exaculn, Gould, but 
well distinguished by its more compact and upright form, open 
umbilicus, the absence of a second angular parietal fold, the want 
of compression of the keel on the upper side of the antepenulti- 
mate whorl^ and iu havings although smaller^ an additional 
whoii. 

In Mr. Cuming's specimen of Sir, exacuta the antepenultimate 
heeled whoil suddenly inereases in Imidth in ftont, whereas in 
fi!lr» Stmkifi the increase is gradual and regular in tibat part. 
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The fiofiB tnd oUiquity of the apertofe cKfRor in the two flfaeUa; 
and theMergui specks is deficient in the ^m pioa MOtl of the 
beee ohtemble in the Monlmein shell. The same costuhvte 
f^**m" pcevftfliy attd the apical whorls are smooth in hoth ape- 
eks. A single specimoi of this Tery interesting limn waa ob* 
tained. It inereaaea the nuniber of known Tenaaaerim apeeiea 
to three. 

2. Helui CttHoi, B., n. a. 

Testa anguste iimbOtcata, orhieulato-depreaia, oblique atriatulat niti* 
dills, pallide cornea ; spira plaoata, apice aaliente, autnra margi- 

nata, canaliculatn, anfractibus 5 subconvexis, sensim accrescentibus, 
nltimo ad ambitum rotnn<lnfo, snhfns convexiusculo ; npcrtnra 
liinata, siibverticaU, ]i( ristainate recto, aciito, teniii, Tuarjpuc coiu- 
mellari priaio oblique, turn verticaliter desceiuiente, calluso, saperue 
Ifferiter ezpansiusculo, cum basali angulum fere rectum efformante, 
eo carinam acutam hoiiiontakin eiie«m nmhnienm pataptetirum 
ambientem, et spir&liter intrantem, emittente. 

Diam. miyor 9, minor 7i» aiia 4 mill. 

Habitat prope Monlmein. 

Leaa tkan a month had elapsed from the date of my paper 
annonncing the peculiar formation of the columellar np and 
nmlnlious in the Tenasserim Helix forMHt, B., when thk aheU 
reached me by the overland route, presenting, with a very dif- 
ferent form, the same characteristic pillar lip and horizontal 
spiral kool ;it the umbilicus, on wbich I had so coufideutly relied 
for tiic future recognition of that species when it miirht br met 
with ii^ a more perfect condition. The shell next to be described 
offers a still more exaggerated development of the same type at 
the basal angle ; and, taken together, these shells may justly be 
regarded as types of a peculiar Southern Imi uiese section of the 
Naninoid group. In order to distinguish it from the forms 
named by Albers, Pfeiffer^ and otherS| this section may^ with the 
ISollowing eharaeteraj be designated by tiia term 

Teita Namnddea; colnmeila caOoaa, deefina* earn mar|pne basali 
angnlvm eflbrmans, angulo, nonnimqnam rimato^ cannam^ plna 
minnm aentam, nmbilioBkB emittente* 

8. HHm 9ekkU>iM$, B.> n. a. 

Teata perforata, g|oboso-depTefl8a» tenui, irregnlariter striatiila, atriia 

eonfertisaimia spiraHbua supeme decussata, translucente, nitente, 
palUde eoroea; apira brevi, apice elevatiusculo, obtuse, sutura 

nnpre«*«a, Trinrcrinntn : nnfractibus 4 2-5 .J, snperne et infra couvexi- 
uscuiis, ambitu rotmulatn ; apertura subrotundato-lunari, peri- 
stomate tenoi, recto, acuto, margine columeliari subvertkuiter 
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descendente, calloso, triangulato-reflexiusculo, cam basali angultun 

eiformante, ad ano^nlum acute e(b piofimde inciso; pfriwnpUo 
pone riniam oblique compresso vel obtuse carixiato. 

Sp. descript. diam. major 1 1, minor 10, axis 6^ mill. 

Maions imperfecti diam. major 16, miuor 13}, axis 8} mill. 

Habitat prope Mouhneiu. 

The singular nil at llic base of the columella lu this species 
reminds tbe observer of some of the Hdicmida^ ; yet the aspect 
of the flbeU and its evident ftffinjtv to U, CaUas and H.JfwMUg 
moelaim its relation to Helw* Toe attention of the diaooverer 
has been called to the acquisition of living specimens at s more 
&Tourable season, and to the observation of the main extenial 
characters of the animaL 

OhfJtmham, April SKkk, 1869. 



XLVm. — On the NoDLCuclaiure uj the roraraiuifera. 
By W. K. Parker, M. Micr. Soc, and T. R. Jones, F.G.S. 

1. On ike Specm mummM bf Lummu md Qmtkm* 

In onr former paper descriptive of some Forammifera from the 
coast of Norway (Ann, & Mag. Nat. Hist. aer. 2. Tcd* xiz. p. 273), 
we oflered some general observationa on the character and rela- 
tions of these minute Bhizopodous creatures, especially pointing 
out the wide limits within which the species range under innu* 
merable varieties of form and features. In this and some other 
papers which we hope to communicate from time to time, we 
pmpoae to attempt the definition of some at least of the specific 
forms, and to settle the correct nomenclature of this interesting 
Microzoan gi-oup. In carrj'ing out our intention of determining 
the true specific clinractcrs of the Forammifera j we hR\ e neces- 
sarily had to cuuipare the iii^urcs given by the older naturalists 
both with each other and with the more modern drawings pub- 
lished by others, as well as with the numerous specmieus which 
we have of late been able to gather. 

The principles which guide us in this examination have been 
already dwelt upon in the memoir above retcired to, as well as 
in the naper on the Miliolitida by one of us in the ' Quarterly 
Journal of Microscopical Science/ No. 28. p. 63. We especially 
refer the reader to tne introductory portions of the memoirs by 

* The columellar aUt m tieUx schistostelu rqiretents the correspondmg 
fiBStiue in iHMuBo, Gray, while the umbilical keel and colnmeUar rift bear 
an analogical resemblance to those observable in Stoastoma^ Adams. Tbeae 

two opcmilTitcd ^nera inhabit the West Iritlirs. The North AniiTican 
fotistruetiou of HeUx pj/laica, B., was noticed in a former paper on Bunneie 
Helices. 
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Carpenter* and Williamson f for a concisr acconnt of thr pro- 
gress of research iii relation to the Forami/nfrrn, aii<l ti)r able 
expositions ot the principles which shonld guide the zoologist in 
working out the nature and history of their spcciHe groups. 

As one of our objecU lias been especiallv to determine the 
rightful specific nanies, we have commenced with the Linnaeaa 
names as given in the 12th edition of the ' Systema NaturuiJ/ 

In the 12th edition^ fifteen reputed species are enumerated ; 
wHIi one eioqrttoii, t^ey ne gionped m ^NttutOi/' eolled and 
ttndgiit ; the odwr form is placed amongst the ** Serpube.'' All 
of tiieee speeiea we can more or lew easily xeeo^tae amongst 
onr known forms, either hy the aid el the Agaves m older works 
referred to, or by the desttiptkm gifen. 

Here we must give more credit to the older naturalists and 
the artists whom they employed than they have received at the 
hands of some, for their engravings of the Foramini/era, The 
Btyk is always harsh; but frequently, when the figures have 
been carefully reproduced by tracings (the linear shadings being 
replaced by prnril-tints) and the lateral irround-shadows omitted, 
the specimens stand out as fair as m modem lithographs ; and 
though sometimes deiicient of a delicate characteristic, such as 
that of the septal aperture, yet they are always true as to outline 
and general features. 

AVe liavc been ablt; to refer to all the original figures quoted 
by Lninieus and Gmelin. In the case of Spengler^s figures, as 
it happens that the first volume of the " Nye Samling of the 
Banish Transactions in the British Mnseiim is without the 

eites, and as we cannot find another copy of this work in 
ndon, we should have been without the means of thus closely 
completing the task we set ourselves, had not Prof.Forehhammer, 
of Copenhagen^ most kindly and promptly acceded to our request 
that he would favour us with a pencil-copy of Spengler's figures. 
Our thanks are espeeiaUy due to this eminent Danish naturalist 
for his courteous and energetic fulfilment of the request with 
which we troubled him. We may mention that some of Spen- 
gler's figures, reduced in sise, are engraved in Wood's ' Catalogue 
of Shells/ p]. 13. 

The £r( lu rie terms applicable to tiicse Linnjean species having 
been established at a much later date, by Defrance, Lamarck, 

♦ Philos. Trausact. 185G, pp. 181 & 547. 
. t Monograph Recent Foram. Gt. Britain, Ray Soc. 1858. 
t Acconhng to Mr. Willimnsoa (Monogiapli, i> 1 1 U ), " Pienous editions 

contain the Polythalamin (' Nautili ') enunieraUMl Ijv other ^vritprs- : but in 
the 9th, Linn.Tus sepaiates them iuto species; m the 10th he gives ihera 
specific names ; and in the li^th be attaches to them the synonyms of other 
rathim."' 



Digiii^uu by Google 



47^ Measis, W. IL Parker atid T, E« Jonei m the 



l)*Orbi£i:ny, and others, we have here appropriated tbem on ike 
plan w liich we shall hereafter explain. 

The idea that seems to have hcen present in Linnffiuis's miiMl 
when grouping these little Polythakmous shells had refmnee 
to the diBuniUaoii of the ooiled eoadiika of liHn in fMnbg 
fimn the Naotikid ChMlkana Cakat to the mow^itaim and 
md-iike Nifdotaria Badkukt end N, FamiL In thie ntuige- 
ment the xelati?e poutum of the specific fonuB has aeldom mors 
than a distant relation to their typical value. We therefore do not 
bind ourselves to the acceptance of the first named of an aUiod 
graop, aa indicative of the typical value of such specific forms. 
Thus, in the Nodosarian forms, Nea« 281-4^8, which belong to 
one type- species, we do not choose either Nodosaria Radicula 
(the simplest) or Nod. RnphaniRfnun (the most perfect form), 
but N. RaphaniiSfVihicky amoiii; iljose that Linnaeus catalogued, 
is the best as a well-develuped model of Nodosarian growth, 
combining all the essential characters of the group, — the other 
Lnmseau names being retained for the several varieties, to be 
used for the purpose of reference if occasion requires. 

For a similar reason, we do not accept as a type- name for tire 
species either PlanorhuUna rygosa (No. %77) or Peneraplis loa* 
Mibato* <No« 278), these heing well adapted te the vaxiBtiBa 
far whuh they weve reaneetively intended^ whSat the type-lbnna 
of the speeies to whion thev bebng will aevenJly veftain the 
namea of PLfarda and P. fJumaiw given to them by othora. 

In Mr. S. Hanle/s ^ Ipsa Linnsei Conchylia' (1855) are re» 
marka on the " Nautili uf the ' S^t, Nat./ aa determined £rom 
Linn^'s manuscripts and CoUeetion. These notices, though 
avowedly less elaborate than the remarks on the mollusks in the 

same volume, are very valuable, and bear witness to the author's 
acumen and conscientious care. Tn the new edition of Wood's 
*Catalo2^ue of Shells' (185G|, Mr. llanley has also removed 
111 any difficulties in the study of the Forammifera figured in the 
worics of the older naturahsts, by most carefully tracing out 
" the pictorial synonymy" of the several species there illustrated, 
m far as the limits imposed by the character of the work per- 
mitted. We have to express our personal obligation to Mr. 
Hanky for frvoarmg na adth m«^ aaeiatance in our atudy of 
the liinnwan species. 

(A.) Linn^a NmUibu Caktr (1162. 974), heiDg a wdl^ 
veloped symmetrical form, ia a good type of the CKtlelbrM* 

From this U nticulm form we have divergent modifications, some 
of which afi'ect the globular, othera the discoidal and the crozierw 
like forms. The hist of theae are generally known aa M myim * 
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with a marginftl cmt or keel very variable in eilent. The terms 
Robulina, Saracenaria, and PkamariM hare been applied to some 
oS tlie OristellariaQ varieties. 

In eieeatial characters of atru e Uire and mode of growth, the 
Cristeilarta and Nadosaria are one ; and the Glandulma, Lingu' 
Una*, DentaUna, Rimulma, Vaffimdiruef Marginulina, Dimorphirupf 
FUibeKimT, and Frondiculnriep of authors necessarily fall in the 
sarnc eatcirorv. We propose to use the term Nodosarina as r\- 
pressivc of the type-specips, inrlndiiii^' all the nbove. AVe adopt 
Gristeliana and Nudusana as subsprcilic apiicllations, — the 
former comprising the spiral (or Nautdoid, Margiiiuline, and 
Flabelline) forms ; the latter taking tliose that have a rectilinear 
or only gli^hily eui viliuLar arrangement of the loculi. It ia 
impossibk^ honerer, to make a strict line of demarcation between 
the enpodntte members of the groups ainoe the stnight, the 
enrveo^ and tlie epinl loee themeelvee in eeeh other, — the amount 
of comtnre and of spirality, and the greater or lees eloeenese of 



OriMtdUtm Calear and ita mtthitadinous varietiea have a very 
wide geoffraphical range^ and occur fossil in the trrtiary, creta- 
ceons, ooutie^ liaaaic, and upper triassic* strata. The iin^ living 
Crisieliaria ooemr in the Adriatic, and the finest fossil specimens 
in the tertiaries of Italy, Spain, and San Domingo. Large 
individuals, however, have been met with on the Norway coast, 
nri t he coBRt of New York, and on the Abiolhos Bank. Moderate- 
sized specmiens are extremely numerous in the London Clay and 
in the Chalk. For the synonymy of (7. Calear^ see our paper in 
the ' Annals/ he* at., and especially Williamson's ' Monograph,' 
p. 29. 

(B. a.) Of the Nodosarice we liiid several varieties enumerated 
by Liunscus. The first in his list is Nautilus obkquus (1 163. 281 ), 
establi^ied on a ennred, tapering, ribbed Nomaria figured hy 
QoMm (Inaex Teat. pi. 19. fig. N). iST. RMhmtuinim (1168. 
282) and N. lUq^kmiius ( 1 164. 288) follow. Theae are slightly 
varying forma of the eommon, straight, ribbed Noiosana, — the 
cliubisifa varying in their relative number and their glohoaity 
(or, rather, in the doaeness of their setting-on), the aperture vary- 
ing horn a central to a sublateral or excentnc position, and the 
riblets varying in relative size and number. 

The figures, by Plancus, Gualtieri, and Ledermiiller, on which 
Linnd founded nis species, or which he referred to as synony- 
mous, show these variations ; and searcely two individuals 
of this group of AW<ASjri<p can i)e found in nature [MLsriitiiig 
identical conditions in these respects; but all vary from the 

* We hnve latrh rii^^coTcred ntitneroat Voramm^era in the greeobh 
days of the New lied series near Derby. 
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motailiform to tbe ftisifonn and tlie ejUndrical, fmm tibe ndcBted 
to the iiiaiiy«4nbbed, and ftom the straight to the eorved^^—iliow- 
ing, ia this last eueamstanoey that N* obkquug, shove t efei ted 
tO| is also one of the same variaUe gnmp» NmUUut ffuda (1164w 
880) is also a straight Nodamrm (figured by Gmdtieri) ividi rih* 
lets^ but possessiag raised sesmis aionsd the shell s* tbe sutures 
of the chanibcrs — a character that does not remote it from its 
oodgeaen^ this Hmbation or raised eondition of the septal tinea 
being an ordinary eondition among the Nodosarinm and other 
groups of Foraminifera, dependent on exogenous sbcll-g^owth, 
and not of specific vnhie. Naufilm Grnmim fl 164. 284) appears, 
from Linn^'s descrif^t ion, to be a short, straight, and nbbed 
Nodof^nria, with oblique aperture, and thus rc])resent!? a very 
eoiiHnoii form of Nodosarm passinsr into the so-cailed (rfandu/nu!. 
Shells cimslructed similaily to the foregoiner, but smooth, or 
nearly so, are iiam* d Noiiosn/ ia liadicula (Lian.) and A'^. d^nfulmfi 
(Laui.) ; and some compressed forms with obliquely-det chambti^ 
oonstitiite the variety N, Legumen (Linn.). 

The ribbed Naiiiarim {N, Mqua, iV« ig<yjhmtsfrtwty N, Aa- 
pkamu, N. Fmem, and N, Qrmmm) and thoae destitete of oim^ 
Bsent are only modifications of one wiety, witt typified by N, 
RaphttnuM, into or finmi vhidi aU the others may be traeed^ 
whether short and tapering or long. and ^Undrica], flattened, or 
snbeylindrieal, or like tbe well-grown AMoaeria BapkanUirum. 
In company with M B^^kamstrum we always find (as^ for 
iosfeanee, in the tertiary sandy clays of Turin and Malaga) an 
immense variety of the forms above enumerated ; and although 
N. Nrrphfrni.ffnrm standf^ pre-eminpntly as the best-prrown and 
most svniTnt'ti'ic al, yet, on the principle which we intend to follow, 
of letting the published trivinl names of iliQ Foraminifera rt]ri. nn 
as indicative of the .sy;/v /Vv, mb.Kpecies, and vaiieties intended hy 
the authors who established them, and of adopting fbrtbe nimn ^^ 
of leading species and subspecies the appellations ah t ady given 
to tbe forms best exhibiting the typical characters (being therein 
guided by chronological circumstances when synonvms exist), 
we here adqpt as the name ef the aabspaeieB NoimmiB that 
which LinnKos ga^e to the variety whidi best eonibiiiea all tte 
diaraeten of the gronp* 

Mr. Hanley has satisfaetorily detsmuned tiie Ni^Aa&rim de- 
nominated Rapfumistrum by Linnseus^ and has figured it in the 
' Ipsa Linn. Conch .* pi. 5. f. 4. This proves to be the Nodosaria 
Bodttum of Defrance (Diet. Sc. Nat.) and the N, aqualis of 
Sowerby ('Genera' and 'Manual^). It was published in the 
lOtb edition of the * Syst. Nat.' without any reference to a figure ; 
but in tho 15th edition Linne referred to Ledermuller*s pi. 4. f x 
posterior, as the best published representation. This, thonii-h a 
dwarfish form, serves to link N, Raphmus with iV« BuphanuinaH, 
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(B. 6.) A smooth Nodosaria appears in Lum^s ^Mtakwne (1 164. 
265), i» NauHim Radiembu lAm is a very eMumon fa ti ■■■ t he 
mmplo Nodoauitii type— comiiting of a ledm of smooth, gra- 
dually iDcreasingi globose chambers, havinp: the peculiar shell- 
tissue and the distinctive aperture belonging: to the «;p('cip«, 
Nodoffn?^rf Hadicitln passe??, by insensible irradations, on the one 
hand into the shoi L, luni[)V, GIrtkIuIiiu' condition, and on the 
other into the elun«4iittc loniis, inoMililorin or snbrylindrical, 
straight or curved j it also frequently occ urs flntteii^d, becoming 
a Lmyuluia, In either case it puts 0!i luorc or less freely the 
little raised lines or riblets of exogLUous sheil-niatter which 
constitute the characteristic oruamcntatiou of the Nodoaarinm. 
Had we ebo«D to adopt the luiipkr form of a speciee as the 
type (as Prof. WiUjaoMon has beoi indined to do), N, RuMe u lm 
would haYO wsU serrad §» this purposOi 

The delieato tapeiiiig awl oinrved Nodimarim, of whieli Dw* 
UUmm eemwmUy ]>*Orb., is a well«kiiowii form, do not a]^pe» 
to have been recognized hy Linnseus or hy Gmelin, aklmi^ 
Ledermiiller figured them in his 'Mikroskopische Augen- lud 
Gemuths-Ergpoteimg/ 1 76 1, pL 4w fige. a»p, & pL 8. fig. L Thia 
form has beoi ranked by Lamarck as a species wider the nuno 
Nodosftria dentalirui, which we shall find usefid. 

The NodosarifP, ribbed, smooth^ and dcntnlinc, are abundant 
in the Mediterranean and on most sea-coasts at certain depths; 
they abound in the London Clay, Chalk, Gault, and in the Kim- 
nieridge, Oxford, Lias, and Upper Trias Clays. Nodmaria occur 
also HI the Carboniferous and Permian rocks. They are very 
hiic ill some of the Italian and Spanish tertiary beds and in 
those of San Domingo. In the Chaik aud Gault also some line 
individaaU fi^equently occur. 

q^e.) NmaUwlMiffumm (1164. 288) is the w>ell^aikedJViMA». 
aeria {Va{;fimlma) Lvyumen* The Vanhmlina, wkh tkehr oom- 
pmied obliquely-set ebambere and Mteral aperture, are eoiu 
vementiy aepinited from N §th 9an m proncr ; ImiiioieaidiYiekmal 
line eiieta belwecn the Vagmuliria and Nodosaria (through the 
Dentaline forms) on one side, and Criatetiana (through the 
Margintdinee) on the otiier. 

The VaginuHna have a aimilar range to that of the Nodosaria, 
excepting that they hsie not yet been found in any older rock 
than the Upper Trias. 

(C.) Liune's Nautilus cnspus (1162.275), the Potystomplla of 
Lamarck, is an easily recof^nizable form under variously modified 
conditions^ chiefly as to its thickness and Us sculpture; and it 
occurs on every coast. 

(D.) Aauiilu-s Beccarii (11 02. 27 iV) is the cominou form of the 
Rotalia Beccarii of the Alediterriiuean and Atlantic. This spc- 
dea has a world-wide range under many strikingly different 
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modifications, which stUl retam their own peenliariiiei of atrac* 
tnre, mode of growth, and ornamentation. 

(E.) Nautilus rugosm (1162. 277) is not safelj detenninable, 

there being no figures to refer to, and the description being 
applicable to f^cverai Foraminifers. It appears most like the 
Planultna Artmineniis or the Opercuiina con^pUmata, it is £rom 
the South Sea. 

(F.) Nautilus umbilicatus (i 103. 278) and X B^miUtuus (1163. 
280) are varieties of a species of J^e/irroj/iis, the type being the 
Peneroplis planatiui (D'Orb.), a passable rigure of which is given 
by Schrotei m his 'Neue Litterat/ (1781), vol. i. pi. 1. tig. 7. 
.Mother specimen figoied on the tame plate (fig. 9) is a narrower 
fbrm of P* SmmlUimf the ehcmlieiift being nearly eylS»dmai, end 
tile sheU well rqwetenting a etorier {LiiSms) ; Uie SemdUum 
has its diamben fUttencdj so tlwt the eUff woA bead of the 
** crosier^ are no longer formed of a efKndrieal body ; P. fonMB- 
catus is also flattened, and does not possess the iM^t portion 
of the shell, being nautiloid, and representing only the head of 
the crozier, flattened ; lastly^ P. planahu has its latter cbamben 
widely flattened out, and resembles in outline a bonnet rather 
than a crozier *. 

D'Orbismv*s Dmdritirin is also n true Peiieroplis, ^^ ithout the 
straight portiuo, and not llattened. Some of the Spirolina> of 
authors are Peneroplidt s with stick-like crozier-forma (aome^ 
however, belong to Lituola). 

[Nautilus Sipfftmnthts (1164. 287) has nothing to du with 
foraminifera) but probably belongs to the Serpuhf. Soldani 
figures numerous specimens (" Tubuli armillati," ^c.) varying 
in details; 'Testae, ac Zooph/ pi. 27.] 

(G.) Serpula Bemmubm (1264, 791) is the QKinjMJbcidlBW 
Semimikm, — a good type Ibr the vastly nameroas group of 
q[Qinqueloentine MiUokt, which occur in every sea. 

Omelin's edition of the 'Systema Natuns' (1788) contains 
seven names of Fsrammifera in addition to those given by Lin- 
nams. These were determined on the evidences affordied by 
figures and descriptions by Spengler, Schroter, and Gronovius. 

(H.) Hotalia (Calcarina) Spenffleri is the NauHhu Spengleri 
(Gmelin, 3371. 10). This shell has been well figured also by 
Schroter (from the Adriatic), and by Fichtel and Moll (from the 
Indian and Red Seas). Spengler^s specimen (Danske Skrift. 
N. S. vol. i. pi. 2, f. 9 (i-f) was from Amboyna. 

Lamarck's iSiderolites calcitrapoides (Anim. sans Verteb. vul.vii. 
p. 621) is the same species, from Macstricht. 

♦ It has nlieady been observed by Mr. Hanley ( Ipsa Linn. Conch, p. 158) 
that Montagu's iV. Semilituus is not that of Liuujeus (alter Plancus iu 
Fabius Colonna's ' Phytobasis '). 
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CmkmiiM DefrancU, D'Orb., from tke Bed to (Ann. Be. Nat 
vol. vii. p. 276. no. 8), is • ddioite eompressed variety of Caie^ 
rim Spengleri, with the spire a|qpttent. Spengkr figures lllift 

ekgrant form {op. cit. pi. 1. f. 3 a-(f) fi-om Coromandel. 

('alcanna Calcar (D^Orb. Ann. Sc. Nat. vii. p. 276. no. 1 ; and 
Motlt'li s, no. 34. 2* livraison), Ironi Martimqiie, isle of France, 
and Madagascar, is a variety of the same, with shorter apines. 
Roialia annata, D'Orb. (Ann. Sc. Nat. vii. p. 273. no. 22 ; and 
Modeles, no. 70), from Cayt'iiiie and Martiiii(|uc, and fossil at 
Chavagncs (Maiue-ct-Loiie), uear Nantes, and near Bordeaux^ ia 
a abort-spined variety of the same species. 

D'Orbigny givo* thne other naniee to Ibrme of Cakmtia, 
withont iiguree or descriptions ; they are ftom Port JecJrsrm, the 
Isleef ViiDoey Baweek, and the Mecunnes IslendB. 

DeshsQres'a CtMm rmrwpka (Lj^e 'Msnnal,' 6th edit. 
p.2d8.f . 236), firomGiignon, is the same as Ro$alut mwmtajyO^. 

(hdcarma is a subgeneric form of RoUdia» 

Ckiemim Sf§9^lm hes a wide distribution in the Bfediterra* 
neui and tropical seas, and occurs fossil in theSoeeneTsftieriee 
of France and in the Chalk of Maeatricht. 

[A form tlmf- has been mistaken for the Calrarma SpenfjJtTt, 
bnt more allied to the Sponges in its mode of r;ro\vth, occurs 
foaail at Palermo, San Domingo, and reo^ at the FijiXslea 
and New Zealand.] 

(L) Nautilus unyuicuuitiL6 (3372. 11), founded on Spengler's 
specimen (Koiig, Danske Vid. Sclsk. Skiifi. N\ c Saml. vol.i.p. 381. 
pL 2. £.9d), is a six-spiued rolystomella crih-jja^ from the East 
Indies* Tlua beautiful variety (P. /ley t»a,D'Orb.) is not common. 
It oceors fossil in the Vienna Tertiariea, and in the Eocene beds at 
Baljik^Biilgsrifl^ontheBlsekSea. (See Wood's Cat. pL 18. f. 18.) 

(J.) NmOihi Uhm (8872. 18), figured and described by 
Spongier (as NmUihu reeHu), from the Bed Se&» ia a ddicate 
PmeropUi with narrow subcylindrical chambers thionghont,— • 
fbrming a small crozier-like body, instead of the flatter and 
bonnet.hke shell of P. planatus (see Wood's Cat. pL 18. f. 
It is the 8fif9lim q^Undracea of Lsmarck, and is coaunon in 
the Mediterranean and Indian Seas, and in the Grignon Ter- 
tiaries. Spengler has figured two other intermediate varieties of 
Penernplis (op. at, ])\. 1. f . 4, 5), both from the Eed Sea. P. 
planatus iH widely distributed in the warmer seas. 

[K»)Nautiiu8 irusqualxs (3373. 20) , foinKlcd on Spengler's figure 
and description (Nautilus rectus), is a stiai^^ht, attenuated form 
of Vertebralina (Articulina) striata. It is froui the Red Sea. (See 
Wood's Cat. pi. 13. f. 32.) This uniserial form of Veriebralma 
is common in the lied Sea, and in the Tertiary beds at Baljik 
and Grignon. 

(L.) SerpvJanaxdihiiiii^72Q> 1) is nndonbtedly, as shown by 
Amu if Meg, N, ISH, Ser. 8. Vol. iii. 81 
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Schroter's figure (Neae Litterat. vol. iii. p. 283^ pi. 3. figs. ftZ, 
29), an attached specimen (with the lower side of the chambers 
imperfect) of that form of lAtuola which we termed Placopnlina 
in onr memoir on some Foraminifera from Norway (op. cit. 
p. 29). It was found affixed to the Madrepora prolifera^' from 
the coast of Norway. 

Litiioln nuutilnides is one of an immense group of varieties, of 
which the type is Lituoln nautiloideay Ijaniarck. These are found 
in every sea, and very frequently in the fossil state ; they occur 
both fixed and free. 

(M.) Nautilus helicites (3371.6), figured by Schroter (Vollstan- 
dige Einleitung, &c. vol. ir. (1784) pp. 868 ft 877, pi. 10. fig. 2), 
is possibly an Amphittigmu It is aim the Chalk of Maestndit. 

(N.) AMtftisBeceartt ^. Mimo^^ Gmnor* 
Zoophyl. 1781,pw282, and Tsbnlaram £xi^.p. v. pi. 10. igs.5,e) 
and iV.^/Aii»s(6melin, 3370.5; Schioter^Natnxfonche^im, 
vol. xvii. p. 120; and 'Einleitung ConoL' voLL P*20) are refer- 
able to the Foraminifer usually known as Operemma ctmwUmatap 
Bssteroty sp., which is the best form of this variety, and attama 
a large size at the Philippine Isles and New Zealand, and occoia 
also in the Mediterranean and Atlantic, and abundantly in some 
of the tertiary strata. Gronovius's specimens were in sea-sand 
from Bengal ; Schroter's from the Baltic, attached to the root o£ 
a Fucus. Operctdim u a subgeneric form of Nummulina, 
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Tabulat Lui 9f tht Foramhiiftra efmmerattd hy lAsmi and GmsliD. 
limueui Naaiet. Typical Speciet and Sabspecie*. 

Nautilns Calcn', L Criitellaria Calcar 

obUquus, L Nodosaria (Dentdina) 

- Raphanistrum, Xi. . Nodosaria 

Raphanus, h No<losaria 

■ Faada, L Nodosaria 

Qmnrai, L. Nodosaria 

— — Badicula, L No<losaria 

— - Legumen, L Vaginulina (Dentaliua)^ 

— — criapus, L Polystomella crispa. 

BeoeariitL Rotalia BeecvU. 

nigosiii, L pPknulina Arimnwwds SSI Opsraolma 

planata ?^ 

umbilicatus, L. . . Peneroplis 

Semilituiii, L / Peneroplis . 



P. 



Serpula Seminulum, L. Miliola (Quinqueloculina) Seminnlaiii. 
NautiluB Spengleri, Gvi. Rotalia (Calrarina) Spengkri. 

nngiuculatus, Gm. Polystomcllu crispa. , 

— » Lituus, Gm Peneroplia phuiutua. 

■ ' insequalis, Gm.. . . . Yertebralina (Artiealma) striata. 
Serpiila nautiloidcs, Schr. Lituola (Placopsilina) nautiloidea. 
Nautilus hclicitcs, Schr. [TAmphistegina oe/ Operculina?] 
■■ Beccarii ^. ammoooidea, Gm. 1 

— ammonoid^ Orm ^Nummulina (Operculina) oonplaiiata. 

Baltbkas, Seilr J 
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emarks on (he uni of the Signs of A f ■cent and (}ii(nifily 
as Guides io the Pronuncialion of Words derived from the 
Classical LaiiguagcSf with particular reference to Zuoluyical and 
Botanical Terms, By R. G. Latham, M.D., F.R.S. &c. 

The text upon which the following rcniarks have suggested 
themnrlves is the " A( centuated Li««t of the .British Lepidoptera," 
with llintR on the Derivatiun ol the Names," published by the 
Entomological ISocieties of Oxford and Cambridge; a useful 
contiihution to scientific terminology — useful^ and satisfied 
With being so. It admits that naturalists may be unlearned, 
and provides fur those who, with a love for botany or zoology, 
may have been denied the advantage of a classical education. 
Tbat theie axe many siieh is well known ; and it is also well 
known tkat th^ have no knre for oommitting themselves to the 
ntteranee of Latin and Greek names in the presence of investip 
gaton who are more enidite (thoon^, perhaps^ less scientifiB) 
than themselves. As a rule^ their pronnnciation is inaeeitratet 
it is inaoeurate without being nnifomi — ^for the ways of going 
wrong are many. Meanwhile^ any direetkms toward the right 
are welcome. 

In the realities of educational life there is no such thing as 
a book for unlearned men — at least no such thing as a good 
one. There are make-shifts and make-believes od infinitum; 
but there is no such an entity as an actual book. Some arc 
written down to the 8U])poscd level of the reader — all that are 
80 written being useless and oiieusive. Others arc encumbered 
with extraneous matter, and, so encumbered, err on the side of 
bulk and supeitiuity. . \ ery rarely is there anything like con- 
sistency in the supply of information. 

The work under notuse supposes a certain amount of igno- 
ranoe-^i|;noranoe of certain aecenta and certain quantities. It 
meets this; and it meets it wdl. That the work is both a safe 
and reliable guide, is neither more nor less than what we expect 
from the places and persons whence it has proceeded. 

It is tikehr, from its very meiitsy to be the model on which a 
kmg line of successors may be formed. For this reason the 
l^eiples of its notation (Ibr thus we may generalise our eqires- 
sion of the principle upon which we use the signs of accent and 
quantity as guides to pronunciation) nmy be criticised. 

Til tlie Mund of the present writer, the distinction between 
accent and quantity has neither been snllieicntly attended to 
nor sufhcieutiy neglected. This is because, m many respects, 
they are decidedly contrasted with, and opposed to, each other ; 
whilst, at the same time — paradoxical as it may appear — they 
aie, ibr the majority of practical purposes^ convcrtiole. That 
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inadrertenoe on these points should oeeur, is not to be woadmd 
at. Professional grammarians—men who deal with the purely 
philological questions of metre and syl]ahifiea;tioiH*witli few 

exceptions, confound them. 

In English Latin (by which I mean Latin as prononnced by 
Englishmen) there is^ in practice, no such a thing as qoantity ; 

m that the sign by which it is denoted is, in nine cases out 
of ten, superfluous. Mark the acoeiU, and ike pumtii^ wiU iakt 

ewe of itself. 

I say that there is no such a thins: in i^?pg!>Hh Ijatin as quan- 
tity. I onght rather to have said that 

English (juaniitics are nx>t Latin quantities. 

In Latin, the length of the syllable is determined by the lengt h 
of the vowels and consonants comlmied. A long vowel, if faUowed 
in the same word by another (i. e. if followed by no consonant), 
is short A short vowel, if foUowed by two eoBsonaBts, is kmg; 
In English, on the other hand, long TOwds make long, wbiliit 
shoit Towds make short, syllables; so that tlw quantity of • 
syllable in BngHsh is determined by the quantity ol the vofwei. 
The fl in jms is short in Latin. In English it is kmg» The a 
in mend is short in English, long in Latin. 

This, however, is not all. Thera ta^ besides, the following 
metrical paradox. A syllable may be made long by the very 
fact of its being short. It is the practice of the Enirlish lan- 
guage to sip^Tiify the shortness of a vowel by doubling the 
consonant that follows. Hence \^'c get such words as pitted, 
knottij, massive, &c. — words in wbicli no one consider^^ that the 
consonant is actually doubled. For do we not pronounce pitted 
and pitied alike ? Consonants that appear double to the eye are 
common enough. Really double consonants— consonants that 
sound double to the car — are rarities, occurring in one class of 
words only — ^vie. in compounds whereof the &st dement ends 
with the same sound with which the seeond begins, as $oid4ess, 
hook'caee, &c. 

The doubling, then, of the consonant is a conventional UM^de 
of expressing the shortness of the vowel that precedes, and it 

addvMses itself to the eye mther than the ear. 

But does it address itself to the eye only ? If it did, pUiai 
and pitted, being sounded alike, would also be of the same quan- 
tity. We know, however, that to the English writer of Latin 
verses they are not so. We know that the first is short (pttied), 
the latter long {pJffcrl). For all thi?:, they arc sonndcd alike : 
that the difFcrcnce in quantity (wliicli, as a metrical fact, really 
exists) is, to a great degree, conventional. At any rate, we 
arrive at it by a secondary process. We know iiow the word is 
spelt ; and we know that certain modes oi spelling give certain 
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rukft of metre. Our aMuee here are regakted by our expe* 
nence. 

Let » dwoical aekokr hear the fint line of the Eelognes 
read— 

Patttls ta Tifcyre> 

and lie will be shocked. He will also believe that the shock 
fell on his ear. Yet his enr was unhurt. No sense was offended, 
TTic thin? which was shocked was his knowledge of the rules of 
prosodv — notliui^ more. To Kne;lisli I'lirs there is no such a 
thiug us quantity — ^auL cviiu iii iicxauictcia and pentameters. 
There is no such thing as quantity except so fsur as it is accentual 
•bo. Henee eona the mUowing phraomiiu — mo lew tnie 
thsD atnage^-^s. (1) that any claaaical metre written accord- 
ing to tile ndea of quantity girea (within eertain narrow limita) 
a regular raoiiRenee of accents ; and (2) that, aettmg aaide auch 
ahoohs aa affeet our knowledge of the rules of prosody, veraea 
written accordtag to their aooenta only give metrical reanlta. 
Baglish hexameten (aiieh aa thay are) are thna written. 

In the inferences from these remarks there are two assurap* 
tions: 1st, that the old-fashioned mode of pronunciation be 
adhered to ; 2nd, that when we pronounce Greek and Latin 
N\ ords asi they are pronounced in the recitation of Greek and 
J.atiii poi tiy, we are as accurate as we need be. It is by means 
of these two assumptions that wc pronounce Tityre and patuUe 
alike ; and I argue that we arc free to do so. As far as the car 
is concerned, the a is as long as the i, on the strength of the 
double / which is supposed to come after it. It doea nut indeed 
80 come ; but if it did, the sound would be the same, the quan- 
tity difflnent (for ia not ptubdm jmrnoaneed paUnU X). It would 
be a ^pianttty, howerert to the eye only. 

Una pfrooiuieiation> however, may be aaid to be exploded; for 
^ not^moat men nnder fifty draw the diattnction which ia here 
aaid to be neglected f Do not the majority make, or fancy they 
make, a diatinetion between the two words just quoted ? They 
may or they may not. It is only certain that, subject to the 
test just indicated, it is immaterial what they do. Nine-tenths 
of the best modem Latin verses were written under the old 
system^ — a system baaed not i^on our ear, but on our knowledge 

of certain roles. 

Now it 13 assumed that the accuracy sufficient for English 
Latin is all the accuracy rt cjuired. Ask for more, and yon get 
into complex and difficult questions respecting the pronuneiation 
of a dead language. Do what we will, Wf cannot, on one side, 
piouuunce the Latin like the ancient Romans. Do what we will, 
so long as wc keep our accents right, we cannot (speaking Latin 
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after the fashion of BngtiBhmen] err in tlie wav of qaantity — 

at leastj not to the ear. A short vowel still gives a lon<? 
S3'llablc ; for the consoDant which follows it is auppoaed to be 

doubled. 

Let it be admitted^ then, that^ for practical purposes, Tih/re 
and patultB iiuiy be prorK^nnced alike, and the necessity of a 
large class of marks is avoidcil. Why write, as the first word in 
the book is written, Pdpilio'nida^ Whether the initial syllable 
be sounded pfipp- or pape- is indifferent. So it is whether liie 
fourth be uttered as 'Oum; or -(mn-. As far as the ear if eon- 
emted, they are both Kong^ beeftote tke eomonaiit is doubled. 
In Greek, wairn'tKKtow$oai is as long as wSm-thXtAnBiu, 

Tben eomes MaekBftm, wbere the sign of quantity is again 
useless^ the aeeent alone being sufficient to present ns saying 
either Mdkkmm or Maka6n. The a is the « mftUe, We cmda 
not sound it as the a in fat if we wonld. 

PSeHiie.— What does the quantity tell ns here ? That the i 
is pronounced as the t in the Greek wiovo^, rather than as the i 
in the Latin pitts. But, in English Latin, we pronounce both 
alike. Surely PVeris and Pi^rid^ tell ns all that is needed. 

Cratafgu — Whether long or short, the t is pronounced the 
same. 

Sind'pis, Ra'prf, and NcVpi. — The (~) here jiievents us from 
saying Rappee and Ndppi, It would certainly be inelegant and 
unusual to do so. Tested, however, by the ear, the words 
rupptE and ndppi take just the same place in an English Latin 
verse as r^-a and fUl^u Is any one likely to say sin^tpkf 
Perhaps. Theie are those who say XljoMia Ibr IKcmi. Itisveiy 
wrong to do 80--wrong, not to say vulgar. For the purposes 
of metre, however, one is as good as the other; and herein (as 
aforesaid) liea the teat. The real fidse quantities would be 
Diana and sinru^; but against these the accent protects us. 
Nor is the danger oi saying smdppis considerable. Those who 
say Didnna are those who oonneet it wiUi Amna and woakl« pro- 
bably, spell it with two n*s. 

Cfrrdmnfnes. — All that the first (') does here is to prevent us 
saying cardami^nnes. The real false quantity would be car del 
mines. The accent, however, guards agaiust this. 

The second (") is useful. It is certainly better to say earda- 
mtn-ees than cardunun-ess, because the e is fruoi the Greek 17. 
And this gives us a rule. T/et the (~) be used to distinguish 1; 
from t, and co i'vivm o, and in no other case. I would not say that 
it is necessary to use it even here. It is better, however, to say 
MatMSn than Machddn, By a parity of reasoning, the ("), re* 
jected in the work before os, is sometimes nsefv]. Let it be 
used in those derivatives where e refilaces if, and o replsces m ; 
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having written Macham, writej at its damtiYe, Ma^kaHmidm 

— t. e. if the word be wanted. 

This is the utmost for which tlie signs of qnantity are wanted 
for English li&tin. I do not say that they are wanted even for 
this. 

One of the mechanical mconvenienccs arising from the use of 
the signs of quantity is this — when a long sylhible is accented, 
two signs fall upuu it. To remedy this, tlie work before us eon- 
siiki's that the stress is to be laid on the syllable preceding the 
ateeni. Yet, if an accent mean anything, it means that the 
■trau fill on the syUabk whieh it ataadi aver. 

A feir remarks upon words like Pierida, where the eceeni was 
omitted^Here two short syllahles come between two long ones. 
No eooent, however, is plsoed over either. Evidently, quantity 
and acoent are so &r supposed to coincide, that the aceentnation 
of a short vowel is supposed to make it look Uke a long one. It 
ie • matter of fact, that if, <m a word like CamSpe, we lav an 
accent on the last syllable bnt one, we shock the ears of scholars, 
especially metrical ones. Does it, however, lengthen the vowel ? 
The editors of the work m question seem to think that it does, 
andj much more consistent than scholars m general, bt sitate to 
throw it back upon the prc c edmg syllable, which is short also. 
Aietnsts have no such objection ; their practi<^ being to say 
Casstope without detriment to the vowel. The entomologists, 
then, arc tiie more consistent. 

They are, however, more consistent than they need be. If an 
accent is wanted, it may fall on the ahortest of all possible 
syllables. Gtantuig, however, thsit (kmUl^ (whether the o be 
sonndsd as in adU or ndQ is repugnant to metxc^ and Catdopa 
to theoiy, what ia their remedy? It is eertainly tme that 
Cdmepe ia prononnoeable. Pope writes — 

" Like twiakliug stars the mweUanies o'er." 

No man reads this miscellanies', few read it miscellanies. The 
mass say misU'cUanies. Doing this^ they innke the word n quadri- 
syllablc ; for less than this would fall short of the deniauds of 
tlu^ i^ictre. They also utter a word which makes Ca^siope jxia- 
sibie. Is C'am<^e, however, the souud? Probably not. And 
here the authors must speak for themselves : — 

"Take, e.g.^ Cassiope and Corticea : in words like the former 
of these, m which the last syllable is long, there is no greater 
dif&culty of pronunciation in laying the stress upon the fiist 
syllable than upon the second." 

Tme I bnt this implies that we say Cdimcpi. Is however, 
one bit the lon§er for being acoentedy or can it bear one iota 
more of acoient for being long ? No. Take -a/ from peat, and 
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't from pet, aad the result is pe — -just as long or jiisl 9m short 
in one case as the other. 

The same power of accenting tlie first syllahle is "particularly 
the case in those words m whicli the vowel i can assume the 
power of y. Latin scholarsi are divided a» to the proper ac- 
ceatuation of muUerw^ TidMrn, and otiien i thougli oofllov is 
in favour of muHferei, mttfiem appeaia to be mum eoMei/' Be 
it so. Let mti&rss bo tmifyerm* Wbat baeoieefl^ h onw gy of 
the fourth syllaUe? The word is iio qpudns^dWe aft alL What 
is meant is this: — not that certain quadrisyUatyloB with two 
short voweb in the middle arc difhcult to accentiioti^ but that 
they are certain words of which it is difficult, to mf whether 
they are trisyllables or quadrisyllables, 

ror all practical purposes^ however, words like Cassiope are 
quadrisyllables. They are^ in the way of metre, choriamhics ; 
and a clionambic is a quadrisyllable foot. They were pro- 
nounced Cass^iope, &c., by Eni^lish writers of Latin verses— 
when Latm verses were written well. 

Let the pronunciation which was pood enough for Vincent 
Bonrnc and the contributors to the Musn.' Etonenscs be good 
enough fur the entomologists, and all that they will then have 
to do is not to pronounce cratagum like stratagem, cardaminei 
like Therammn, and vice vend, A^inst this, accent wUl ensoie 
them— accent single-handed and withoat any sign of quanti^ — 
Cardamhmt, i^emmenti, craUfgwnt Hrdioffm. 



i 

Ihf^Descriptions of new amd Uttk-knawn species of Ceffhmm 
NvMrmiekuUe MoMse. By Dr. £. F. Kxlaabv*. 

[Condiided from p. 304.] 

Fam. Tritoniads. 

Genua MnLXBOi^ Rang. 

Aninuil elongated^ with a narrow duumded foot and long 
slender tail ; sides of the back with pairs of tabcredated 
lobes, easOy deciduous. Tentacles cvlindrical, retractile into 
long trumpet-shaped sheaths. Head cofered by a lobe-likc 
veil. Sc.vual orifices behind right tentacle; exeietory behind 
first gill on the rig^t side. — WboimeBrd. 



Melibcta viridis, Kel. 

Animal gelatinous, transparent, of a greenish vitreous colour. 
Body covered with hairy filaments* Head small, nearly cir- 

* FVcna the ^sumsl of the Ceyka Bhaadi of tfas JIovsl Anstiefioeietr 

for 1868. . 
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m Um, mmmi with filaments. Veil large md very expansive ; 
circular opeaing Uned with eilit. Tentacles two, about fths of 
•D buk long ; oapnk iiiiall» eomed with filaments. Branchiss 
«z vr seven on c«ch side, unequal, wedge-shqiedy plaeed alter- 
luMy ; base broad, slightly pedunculated, covered with cilia 
and filaments, givinc: it a veiy hairy appearand ; base brovm; 
the other parts greenish and speckled with dirty white. Foot 
narrow, of a pinkish colour on the edge; upper surface 
covered with short filaments. Nearly 3 inches long. 

Found on weeds near Inner Harbour ; not common ; swims 
very actively. The veil over the head is used as a net, doubtlcBS 
to entangle its prey. The opening is veiy dilataUe. Deposits 
its white ova ia a flat mass. 

StyfUea (?) Dracaruiy Kel. 

Animal prccn, elongated, narrow. No mantle. Two tentacles 
placed anteriorly on the side of the head, non-retractile; 
tentacles folded or cylindrical, slightly granular. On the 
centre of the back there are three unequal, wing-like, deuti- 
culated lobes, of a grueu colour, with tooth-like processes, 
tipped with red ; sides of the posterior half of body also toothed^ 
mm two lines of amall, pointed, red-tipped tubercles. Foot 
narrow, channeled. Month protected by two small semi-orbi* 
cukr flajw or Tdku ' Orifice on rjgkt aide. Length nearly 
lineh. 

I have some doubts as to the prtmriety of placing this tpeewt 
under the genus SepUaa, I ooud not oiBeover any tufted 
brancfaitt on the smfiMie of the donal lolMt* I propose naming 
this genna (cloidy allied to Ctkmem), if new, in honour of Dr. 
Templeton, late of the Boyal Artillery (brother of the BeiM 
Naturalist), who has contnhHtod considerably to the fanna of 
Ccrlon. 

1 have found only one specimen, on a branch of sea- weed. 
It looked at first like a piece of green weed, but on placini^ it 
in fresh sea-water the lobes expanded and waved about very 
briskly. The led tips of the lobes contrasted beautifully with 
. the bright green of the animaL It lived only a few hoars. 

Polyeera (?) ceyhmea, Kel. 

Body \ inch long. No distinct mantle. Head covered by 
a membranous fimbriated veil ; the long filameuts slightly 
toothed. Veil contmuous, with narrow membranous expan- 
sions on the sides of the body^ which are united at the tail. 
Larere fimbriated filaments also on the bides of the body. A 
membrauoiiis ciest runs on the medial line of back. Dorsal 
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tentacles retractile within a sheath, ( lavatc, lauiiiiated, incurved 
. at the tip; brovm, white-tipptd. Oral tentaclea rthite, broad 
and short. Branchial plumes five, short, bipinnatcd, retrac- 
. tile, placed in a circle in the centre of the back, near the 
third pair of dorsal iilaments. Colour above bri]G:ht oransre- 
red ; beneath whitish, with red specks sceu througli the trans- 
pareut foot. Ova bright red, in narrow coils. The whole 
animal k acarcelv 1 inch long, and its broadest part not 
more than ftiia of an incL 

I have placed this species, very doubtfully, imdcr the head 
of Polycera, I bchcve there is sufficient reason to make a new 
genus of this pretty little creature. The tran^iarent membra^ 
nooa eaqpanakm ia folly extended when the animal iwiva, irtiidi 
it does more freely than any known species. For ten or fifteen 
minntes it will keep floating and moving its bod^ like an ed in 
the water. Yeiy'rare; a mw specimens lived for many months 
in my vivariom. 

Fam. BoBdA 

Animal with papillose gills arranged along the sides of the back. 
Tentacles sheathless, non-retractile. Lingual teeth 01 '0. lla- 
mifications of the stomach and liver extending into the rh)i sal 
papilliL". Excretory orifices on the nght side. ISkni smooth, 
without spicula. No distinct mantle. 

BoU$* Htuieyi, KeL 

Tentacles four; both paira of the same form, but the ante- 
rior ones longer, of a limpid orange hoe tipped with wfaite. 
Back of a dull orange-brown colour ; a triangular white apace 
behind the dorsal tentacle. Branehiae nnmeKms, in wree 
rows on each side of body, white and ringed with lig^t pnrple ; 
tip white. Foot dilatea anteriorly; no latersl processes. 

' Bare* Named in memofy of a departed and beloved com* 
panton of my earliest sdcntinc labonra. 

£oiu bieolor, £el. 

• 

Body } indi Ipng, slender, waxy white j a dusky spot on neck 
anterior to donal tentacles. Dorssl teniades short, smooth, 
transparent white at base, corrugated or laminated at apex, 
of a deep orange-red colour, becoming darker at the tip. 
Oral tentadea twice as long, pellucid white throni^unit, 
tapering, curved. Head small, rounded. Branchiae medium- 
sized, narrow, acutely pointed, white with a subterminal 
orange-red ring, apex waxy white; they are set in six or 

* JStym, £olis, daughter of Alius. 
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seyen tmdk tkoMiUn, the aateriar cms oonpoBed of thirty- 
four or more branchiae ; the others of two, rarely of three ; 
becoming' smaller as they approach the tail. Foot linear^ 
white, trauapami^ slightly expanded in front. 

. Found uiMmg aea-weed in Back Bay, Trincoinalee. 

EoHs eJj'ulgenSy Kel. 

Tentacles four; two dorsal moderately long, laminated obtiqttely> 
dark orange tipped with white ; the two anterior ones orange, 
with a whitish spot in centre and tipped with white ; a dark 

shade behind dorsal tentacle. Branchiae in five or six clusters 
on each side of back, the anterior clusters consisting of twelve 
or fifteen narrow obtusely pointed branchiae ; oranp^e-red at 
base, ringed with white and orange, tip white, a bluish line 
running longitudinally for neai ly two-thirds of its length. 

Found in rrreat number in Dutch Bay, and other parts of the 
sea near ForL Friderick. Spawns in Jane and July. Ova 
white^ m narrow thready coils. 

Jffoltf PmOhi^, Kel. 

Tentacles four; two dorsal red, wrinkled; the two terminal 
tentaclci^ pinkish, tip red, base white. Braiuhue rcddi^^h, 
numenius, short ; the antenor ones have a whitish central nag 
and are tipped with red ; the posterior ones of a redder colour^ 
more broadLly tipped widi red, the eentral white ring lets di- 
•tmet Footcaqwndedywidiailuirtt^ 
Length 8^ linea. 

Bolts trisHs, Kel. 

Four tentacles ; two dorsal alM>ut half the size of the two 
anterior ones, white with blackish rings. Body white; an 
interrupted blackish line on each side; of back. Branchiae 
in clusters (rf three or four, short, pointed, white, and ringed 
with black. Foot slightly expanded, and notched anteriorly. 
Length about 8 lines. 

Found on sea-weed in one of my aquaria. Ova white. 

Bolk nodulo9&j Kel. 

Four tentacles; opake white; dorsal long, pyramidal-pointed, 
with three nodular rings ; oral tentacles slioi t, narrow-pointed, 
white with a yellowish shade. Head and back white. Bmu- 
chise in fire small dnsterson eaeh side, long, nodular, obtusely 
pointed, opake white^ and spotted indistinctly with light 
c»nuige-brown ; base dariter. Foot sUghtly contncted anteriorly. 
Length about h an ineh« 
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Donal tentacles pyramidal, ringed, of a dusky grey ooloiir; oral 
teutadea long, pointed, white, with a central fdi nn^ Bnochua 
in fiye amaiJ dnstera on each aide ; the anterior pair the 
largest. Papillae short, conical, white, and ringed with grey. 
Foot loi^ with antcijoor tetttaeolar pioeeaaea. Length 4 or 
51inea. 

I have named thia apedea in remembrance of one who waa 
a frequent fiaitnr o£ mw ''Aqaarian eatabliduaent,** and 
took a wann and fiaendly intmat in all my aeientifie poranila. 
Thia amatt £pfi» waa diacomed on aome aea^waad growing in a 
vrmrinm* 

Goina Fboctonotui^ A« and H. 

Aiiimal oMong, depressed, pointed behiud. Dorsal teutacles two, 
UneaTj simple, with eyes at their base behind ; oral tentacles 
dioct. Head covered by a amall lemilanar vdl ; noiilli with 
homy jaws; gills papillose, on ridgaa down Ibe flidfea of the 
back and round the head in front; vent donal.«— I^MburiiL 

Proetomtm orimMi, Kel. 

Animal scniigelatinous, greenish. Dorsal tentacles two, bifur- 
cated and retractile; oial tentadea abort, pointed. Bran- 
diiae: four or five rowa on eadi aide of body, thoaeneareat the 
bodyamaUer; wedge-ahaped, rounded superiorly, flattened; 
green, spotted with grey and green. Branchiae carried round 
the head in two or three rows; middle ones longer ; all of the 
same shape, li'oot broad, long, grooved beneath. Length 
inchea. Ova white, in wared thread-like ooila. 

Thia eoDeeednigly intareating animal m^ perhaps occupy a 
new generic place, aa I do not obaenre the bifureaied iomi 
brmekuB noticed in the other apedea of the genua JVocianolMf* 
l¥hen ooikd up, it loc^ like a flower with green petala. 

Amnd in Ihaoomale^ in BCay and Jfuly. 

Pt^KToMm airtdu^ KeL 

Animal lig^t green. Length \ mAu Timtadea two, simple, 
kmg, pmnfted. Head with anudl lateral Wbaa. > Branau« 
veiy nnmetoua^ eloady set, long, linear^ aoatdy pointed 
green, and spotted with darker green and grey. Pool 
nnaar. 

Found on aea-weeda, and, owing to its colour, not easOy re- 
cognized. Livea for a long time in eonfinenent. Ova green. 
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Run. Hyiiadfi* 

Animal elliptical, depressed, with wing-iikc lateral expansions. 
Tentacles simple^ with sesaile eyes b^ud them. Foot narrow. 

Efysia g rmtMfiHia^ KcL 

Head and body light green; white-, and occasion allyblack-spotted. 
Head and neck naked. Tentacles two, folded longitudinally 
oa tidtof bead ; bronzed grcen^ tip brown. Buccal tentacles 
two, small, MembraMma wing-like cxpanaiiiii on «ieh aide 
of body, brood oateriorly, acutely poiatod pootarioily, and 
united at tbe taiL Mcmbroiie green^ edged wiih a blaok 
and a goldoi-yellow line. No dutinet foot, Oiifiee on tbe 
baek(r). Movtb boMatiL 

Tko wbolo* animal girea ono Ibe idee o£ a lai^ leaf; and 
wben BMvingt that of a bnlleefly. Fomd on ■ ea ' WOod > Some 
aio mote tbanSinabaakiig; mafcaat tranaTBiae dia«ieter> witb 
wioga eipandedj 2^ inches. Distinct veinai filkd witb fluid, 
aaen on the viagai the heart pulsatiiig on tbe centre of the 
back. I have acnne doubta aa to the propriety of placing this 
interesting creature in the genus Elyna, If on further inteati* 
gation it is found that it does not belong to any known genus, 
I propose naming it Hydrapsi/dieK 

Elysia punctata, Kel. 

Smaller than the last species^ largest specimen seen measunng 
I J inch. Animal of a lighter green colour. Tintacles dark 
brown, spotted with white. Back whitish green, dotted with 
black and preen. Edge of mantle black, rtkI shaded with L^oldcn^ 
under surface of wmgs tubercular, and dotted witli black. 

Found on sea- weed* Not easily distinguished from the young 
of E, grandtfolia^ 

Tentadea two j blue, witbaeentralfedring,tipUaddBh. Body 
nnd wings blue ; nnder part oi bead and foie part of foot 
led; edge of wing lined with black and red linear the hitter 
ontonnoal. 

This is a rery small beantlM spemes, about | inch kng; 
when the wings are folded^ it is not thieker than a oniw's quill* 
fonnd on sea^^weed in tiie Inner HaHlKKUPi AB three qmiea 
have tbe aame generic eharaeteya^ and donbtleaa belong to the 
same genna. 

* TUsaanwisabmdy asadlotaganasof TrkilnpttMosfBt^ 
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Order INFEEOB&ANCUUTA. 

Genus Phtludia^ Cot. 

Animal oblong, covered with a coriaceous tuberculated mantle. 
Dorsal tentacles elavate^ retractile into cavitiea near the front 
of the manib. Month with two tentacles. PoothroadlrovaL 
Gills fonning a seriea of laminie extending the entire length 
of both sides. Exeretoiy orifice in the middle line, near the 
posterior end of tiie baek^ or between the mantle and loot. 
AOproduetiTe oigans on the light side. Stomach simple, mam- 
branoos. 

Phydidia geykmea, Kel. 

Mantle tabereokr^ sslmon-eoloiued ; ihree oontmnona Made liiiBa 
ran round the whole length ; the-intemal one faroaderj taking 
within its eucnit the dorsal tentaeka and anal orifice; two 
other lines ran parallel to this all roand the mantle, the 
outer one narrowest. Dorsal tentacles large, conical, pointed, 
einmlarly lamiiiated at the upper half, which is of a black 
colour. The two oral tentacles small, black. Foot whitish, 
notched in front ; the blackish viscera seen through. Branchiie 
whitish on the sides of tlie hnrly except in front. Anal opening 
on a black-coiourcd tube, behnul which there are four or five 
large tubercles, of the same form as those on the other parts 
of the mantle. Length 1 inch ; ^ inch broad. 

Very raze. 

Genns Dipbtllidia, Car. 

Syn. lAtiyutlBnt Bbanr. 

Animal oblong. Mantle ample. Gills limited to the binder 
two-thirds of the body. Head with minnte tentaeles and a 
lobe-like vefl. Vent at the right side^ behmd the reproductive 
. orificea ? Lingual teeth 80*1*80. 

Body pink. Mantle leaf-like^ dark purple, with purplish-black 
shades; edge yelkw> atrniked longitudinallv with golden 
yellow (broad lines alternating wiui Tcr^ oelicate narrow 

ones). Veil purple-black, except the anterior edge; beneath^ 

of a lively pink colour. Foot pink, grooved in the median 
line of posterior half. Branchise buff ; a whitidi spot on an> 
terior third of plumes. Dorsal tentacles emerging through 
notches on anterior edge of mantle; tentacles red, with 
blackish tips and sides. No oral tentacle. Length 2^ inchea ; 
'[^ inch broad. 

This very beautiful species is found in deq> water. It ocea- 
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noBtlly biiiM0 itself in mnd, with only the h«id and tentaeka 
etpoieOi and liea for howa in thii poution. 

Order TECTIB&ANGHIATA. 

Animal usually provided with a shell both in the larva and 
adult state. Branchiae covered by the shell or mantle. Sexes 
united. 

Fam. Fleurobranchidse. 
Genoa PLXirEOBBANCHVs> Guv. 

Animal oblong, teby, eonvex above, with a Tery large and over- 
spreading mantle. Foot large, equally outspreading, and 
thus leaving a wide canal all ronnd tne body. Head distinct, 
furnished with a veil, uniting on each side with the bordera 
of the foot, and with two tubular tentaeles, which are split 
anteriorly ; mouth at the extremity of a proboscis. Branchiee 
compostvl of a (lonble row of lamcllrT'^ formingr n plume on the 
postrrior ri^ht side, between the mjintle and tlu: ibot. Anus 
carried by a small tube behind the braiidii u. Organs of 
generation in front. Shell somttmus nulinicntary, mem- 
branous, with a tolerably distinct apex hidden in the thick- 
ness of the mantle.— Woo</u;ar</. 

PUurtihnmthut eUriimi f, RUppell. 

Orange-red. Mantle dai ker than the other parts of the animal, 
and speckled with whitish spots. About 1 inch lu length. 
Ova reddish, in circular broad coils. 

Very coiiiuion in Trincomalee. Found at low-water, on coral 
stones and sca-weed, nearly throughout the year. Spawns in 
May, June, and July. 

Pkurohrand^ retkidaiim f, Gmd. 

Pale orange-red, reticulated mantle, and spotted with purple. 
About 2 inchea long. 

ToiLud near Fort Frederick, Trineomalee, in shallow water, 
among rocks. 

Pkwr^anchnu geykancm, KeL 

Pale yellow, splashed with darker yellow and brown, and mi- 
nntcly spotted with maty brown* .Abont 2 inehea long^ 

Bare; found in Back Bay. 

PUunhrawkm purpwreiu, Kel. 
Deep reddish purple* Mantle very dark purple, and spotted 
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with stiil darker ])^^rple. There is a bright white ziffrag- 
line on each side of the back of some lai^ speeioiens. 
Length nearly 6 inches ; 4 inches broad. 

The younc^ is of a lighter purple^ and joay be miatakea Ibr 
another species. 
Ifound u& deep water, Tnnoomalee. 



U. — Notes on British MoUusea, in answer to Mr. William 
Clark's Remarh on ** Glemnngs in British Om^ohgy" By 

To the EiHon ^fthe Ammls i^NaUartU History. 
Gentlemen, 

However much I ma^ diilfer from Mr. Clark as lo the limits of 
specific and Tarietal distinction in the Britasb IfollvMB, I opkbt agree 
widi Urn in tfamking that a ftea and Meyic tt de ut disMundn «f the 
snliject must tend to promole the cause 4if idoaee, and «kiMld|f ta 
eliat the truth. Exoriatur aUfisis who mtcj^ be ■Me to wdtH Mnoe 
of these difficult problems ! 

In the 'Annals' for March last, p. 192, Mr. Clark has stepped 
forward to the raK:ue of a species which he named Trockus Cutlei-t- 
anus, but which I referred to the TV exiUs of PhilippL I still con- 
rider Ihew epedei to be sjimuijmsm and identieili aad mj optraeii 
is founded on the exammation end oomparisod of many hundred 
p ccM w atf t aH of whidi appealed to me i^asiBteat with PlHKppi*s 
fescription and figure. The comparntive size of specimens and the 
nnmber of whorls differ in eve ry uni^ aive shell according to locality 
and age ; and with respect to form, I believe it will be found that 
the annexed figures (wliicii are Iroin 
the aeeoiale peneil of Mr. Sowerby) 
agfve modi better with the onegiTea 
by Philippi than the figures in the 
'British Mollnsrn/ to which Mr. 
Clark has appealed, but which ma^ 
nifestly ditfer from each other. 

In the 'Annals' for this month Mr. Clark has impugned aome of 
disooverieik as well as theee of lAinnin, Lamarek, Forbes aad' 
Blaiil«v,Mr. Alder» and Mr. Bennalt ; and I wiU answer his rasnoks 
on eodi seriatim. 

Page 407. Diodcnta Barlem, I am now satisfied, on reconsidera- 
tinn, that this h not a good species, hnt the fry of Diphdonta ro- 
fufulata. The form of young and adult individuals is bo totally 
different (in the one being triangular, and m the other suborbicular), 
that it was only through the kindness of Mr. Searles Wood, who 
fortimately bad the re^nlaiAe series of Crag spedmens^ that I was 
enabled to reooneHe tins differenoe ; neither my own collection of 
reeent shells, nor any of those made bj mj nnmerons Mends and 
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oorrespoiideBiafiiiniiyiig any intermediate p;radatiou of a» betam 

ha]f-p:rown specimens and the fry. To Mr. Clnrk I (Ijcreforc ackiutw- 
ledge II lysL It" indebted for the sut:[j;( stion which hm led to the corrcc- 
tioQ of this error. I had uiitiuli il to do this in my next |in|)* r. 

Page 408. A^rrhais pes-carboms, Mr. Bailee ius^ureJ iiio that the 
BOW wdl^knowii BpeciM And of A. pes-pel^eajtip ftoiD 
a carefbl compariaon of which ha supplied me wkn the Mbnnalioii 
which I oommunicated as to the difference in the animals, were taken 
together ; so that the doubts raised by Mr. Clark fall to the c:roiind. 
These ?f)ccie8 differ as to the shell not merely in size (which Mr. 
Clnrk su|>j)oses the only pouit of distinction), but also in the form of 
the (iigitations of the outer Hp iu A. pes-carbonis (the j)osterior one 
being generally produced beyond the tip t>f the apife^« m thCWhoHs 
being more ewolfoiv In thf apex being more blunt, an^ m haviag a well- 
defined but narrow umbilicus. I suspect it is the Chenopus ieteUeena 
of Philippi (ii. 185. t. xxvii. f. 7), and not his C. Serrewunu. One 
of my speciTT)en<^ ha<; five dfgitalioMM Md «Hictly ffgieee wkh the 
^;ure of Phiiipjn aljovp cpioted. 

Page 409. Ria*oa jju/chernma, Cerithiopsis puicheila, Buccinum 
HumphrejfManum* Mr. Clark is of coarse at full liberty to entertain 
end cKpieie hieenii ^uhm m to the validky of cU or itnj.of theee 
species; hot I do not believe that any other oonehologuit «oincidet 
iaat. 

Triton nodif^nts. My belief thnt thi« is n British sppcics is 
founded on the tact that Mr. Lukis is a gontleman of unauestionable 
▼eracity and accuracy ; and I see no more reason to douot its being 
indigcuuu^i tkau T. culaceuB or Mwtx annaceuM, 

Tritm tmimMm§, Mr. Ck^% idw was quite new to me^ end I 
imagine, it pm equally to to jjroor other readers, that St is the habit 
of thia or any analogous ipecicf to adhere to the bottom of a rewel I 
Another liTe and ntlult specimen has rcccTitlv boon taken io Guemseyt 
a notice of whieli will appear in due time with other discoveries. 

Kellia hctea. It occurs in the same halntat, and even in the game 
stoues, slu K. suborbicaiuru. I would irecouuueiid Mr. Clark to re- 
consider hii deeinon. 

MyHhtt OiUhptomuMUs and If. m^fukttui. I enmot disputo 
the not that Mr. Clark thinks diffamitly from other naturalists but 
I may remind him and your readers that the specimens from the 
Channel I»le», upon which my remarks were founded, were taken in 
the same locality and at the soj/u^ si-ison of the year — iu t'aet, within 
a space of 10 yards and 10 minuter frum each oihcr. *' The auhaai 
of the My tilt [doubtless] mlee greelly," owing to thn -mmsB a»» 
signed by Mr. Churk, as well as to the oiroumstanoe that the genus 
eoBteins many spedes. 

Fl|ge 410. J^reytm/ Gulioius. Until the animal is known, the 
e^nenc position of this species can only be ft!««^ii^ned on conchological 
grounds ; and these grounds have been so f ully discussed before in 
the ' Aimais/ that it is uuuecessary to recapitulate them. The only 
characUr it appears to have in common with OdoUernkt or Gftew- 
Ntlsta it that of being a torbinated Gasteropoda Mr. Cfaurk ought 

Aim. if Maff. N. HkL Ser.3. Fo/. iii. S% 
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uot, liowcver, to allow your readers to suppose thai I foimdeU llie 
geuus Jeffrey sia ; and I should be sorry to be deened qipa M e itf 
radian egregious act of vanlfy as to-iffiz my own name to any genua 
or species. 

£iiompkalus nitidlissiinus. It is scarcely worth while (X»iitra8tiDg 
the dra\ving(fig. 16. pi. 3. Ann. ser. vol. iii ), which is confirraea 
by that of M. Deshayes, of a living and active animal with the skf^tch, 
made hy a lady-artist for Mr. Clark, of the dried remains of another 
animal ol the ^me kind. What Mr. Clark guppot>ed to be tentacula 
must have been the shriTeUed lobes of the although it is not 
quite clear what he means b^ the ** veil for in one part of his re- 
marks (p. 410) he considers it to be synonymoos with the anterior 
part of the head,** while in the next page ho identifies it with the 
** mantle.'* Dr. Gray has clearly pointed out, in the 'Annals ' (scr. 2. 
vol. xvi. p. 422, an l same series, vol. xnii. p. 4U)), that Tmncatella 
and Assimima are totally different animals, especiaiU' in the form of 
the tentacula and position of the eyes. The sheus in eveiy case 
oorrespond with the animals. As to the form of the aperCnre of the 
shell, it must be borne in mind that^ althon|;h Si i i$mf kaift a pemt- 
angulatua is the typical species, the aperture m many other species 
of that genus is «uT>f)rhicular, while E. Rota, and especially the variety 
tricarinata of Webster, has the aperture slightly subanguiar. Mr. 
Clark does not take any notice of the jieculiar tongue or lingual 
riband of this curious moUusk — a character which is admitted by all 
Ijood oonchdogists to form an essential element of generie disnne* 
tlon. With respect to the question whether these tiny creatures can 
properly be referred to the extinct genus JEuomphiUut, which con* 
tains species of a comparatively much lartrer si7;e, I will subioin an 
extract from Sir Roderick Murchisou's invaluable work, *Sihiria* 
(3rd ed. p. 4G4), in which he says, as to Pterygotus Anylicua and 
P. froblematicut, " lu the ' Quarterly Journal of the Greologicai 
Society/ ToL zii. p. 28, Professor Hoxley has given reasons for eeo* 
sidering these great Crustacea (the former estimated to have been 
7 or 8 feet in length !) to be of a type nearly resembling some of the 
smallest of ntir living Dec»pod Crustacea (Alauna, Bodofria, Cnmn, 
&c.), and as even showing great similarity to the larval state of the 
higher forms." This is a very suprgestive idea, which may It ad to 
most interesting and importaui lebuits. In the event of lia being 
considered adrisable to form a new gemis for the looeplion of tlmis 
anomalous moUnsks, I woald ventore to propooe the name of Om^fs 

In answer to Mr. Clark's remarks on the species of Odostomia or 
Chemnitzia, it ajipears to nie quite a waste of time to !ro niraiii over 
the same ground ; but I may observe that a card of aheils which iie 
oblighigly gave me as a variety of Odontoma acuta, contained also 
several O. turriia or tiriolaia, whii^ diifers from the first^iamed 
species in having a blnnt instead of a tapering and sharp-pomAed 
spire, in the penultimate whorl being rather prominent (givng the 
shell a somewliat fusiform appearance), in the contracted apertore, 
in being spirally striated* and espeoiaUy in wanting the distumi and 
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deep nmliiUcaB^ whkb inmuibly cliaraeteffiaeft O. wuia in eteiy 
vmlioii and itege of gfow^. 

I em, Gpnflcmrn, 

Tour most faitliful Sc-rvaut, 

J. GwYN Jeffreys. 

1 Monta^ ^^^igg^ London, 

P.S. Since the above was written, i iiavc received a letter from 
niy fHend iSx, Alder, wbich coataint some remarlu so if posite and 
▼fuuable, on the presumption of specific distinction in animals which 
Uve togethw but differ from each other in form, that I will, with his 
permission, transcribe them. Mr. Clark's ideas on tliis subject will 
be found at page JOS in Inst month's number of the 'Annals.* 
Mr. Alder says — "The argument from two forms livino: together 
under the same circumstances, is good, I think, as a presumptive 
proof that tliej constitute distinct species. The general idea of a 
species la, that the indiTidnala are the progeny of a common stocky 
freely brecdinn; together, and producing their hke in uninterrupted 
succession, without mixing with other species (at least in a state of 
nature). Tf, fherefore, two nearly nlli<'<f forms live toircther imder 
the same circumstances, without pliowinp; any intermediate foruis, 
the presumption is that they are epecitically distinct. This, I thiukj, 
is a fair armimeut, resting ou the beUcf that mere Tarietiee will breed 
together when they come in contact, and that th^ are generally the 
result of diiierent extemid circumatajices, and gradually return to the 
typical form when those drcumstancea aie removed." 



PfiOCfiEDiNGS on LfiAAN£D S0CI£T1£S. 

ROYAL. SOCIETY. 

December % 1858. — Sir Benjamin Collins BrodiCi Bart.> President, 

in the Chair. 

•^OntheOvaandPasadofaof Inseeto." By John Lubbock, £8i|.» 
F.K»S*i F*1«*S*, F*6.S. 

In the < Phflosophical Transactions' for 1857, I endearoured to 
show that the agamic cprgs of Dajrlmuf nro formed upon the «,M!iie 
typo, and consist of the s'nmr- |)arts, as any odu^regg. My objeet 
in undertaking ihv iin estimation, of which the present paper is the 
result, was to determine whether the same held good of the agamic 
eggs or pseudoya aiCoecus, Cynips, and other inseets. Thisinnniry 
was the more interesting, because Prof. Huxley had found several dif- 
fcfciices between the ovarian products of the oviparous and vivipa- 
fOos Aphides ; and because, according to Prof. Lc^ flitr, the develop- 
ment of tb(» psendova in Co<^us vfns extremely peculiar. 

My exammation of Coems was concluded, and the results com- 
mitted to paper, in the early uart of June last ; but I then found that 
80 little was known, especially in this country, about the develop- 

82* 
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ment of insert eggs generally, that I withheld my notes from pii)>l!- 
cation, in order to add to them some account of the process ot true 
egg-formatiou in the Insecta, which would enable me to point out 
more satisfactorily the differences between, or the identity of, these 
two processes. 

In all female insects there are two ovaries, each conasting of at 
least two ejS^-tubes opening into a common chamber, the uterus. 

The egg on^mntes and attams to nearly its full size in the egg-tube, 
and it is tlu n forc with this portion of the generative organs that 
wc arc now maiuiy concerned. 

The egg-tubes diffbr very much in number and length. In all the 
larger orders, exG€j>t perhaps the Lepidoptera and Heteropter^, some 
species have yery few, while others possess a great many. Thus in 
Coleoptera, Lt/fta vesica/uHa has a great many,Xuw« has only two ; 
in Ortlioptcra, Acheta damettica has a croRt many, while in a small 
Loaista I only found six ; in Neuroptera, Libcllula has a great many, 
Psociis only five ; of the Diptera, the majority have many, Mefo- 
pha^us oidy two ; in Homoptera, Coccus has a great many, whyde 
AphiM Padi has only thfte ; in Hymenoptera, Apis mtllijiea has about 
I70» and Ckelonus has only two : and even in so small a group as the 
Dermaptera, Labidura ffigantea nas* according to L^n Dufour, only 
five, wnile Forfiaila nvriniloria has a great number. 

The number of egg-germs in each egg-tube difTers also very much. 
The Lepidoptera, in which the number of ee:|^-tu!)< s is very small, 
ha^e a ureal number uf egg-gcrms in each, while the Homoptera, in 
which tne egg-tubes are so numerous, have very few egg germs in 
each tube. On the other hand, in Heteroptera, the nuw>er varies 
very little ; while in Coleoptera, Hymenoptera, and Diptera, it differs 

greatly, tliough not so mnrh as tlint of the egg-tnbcs. The number 
of egg-gcnii^ i?, however, l)y no mt ans so easy to determine as that 
of the egg-tabes. It is juobable that in each species the numl>er 
is definite, except perhaps where it is very numerous, as, for instance, 
in certain Lepidoptera which have more than a hundrad. In moot 
egg-tubes, however, the egg-gcrma become so small by degreei^'* 
that it is almost imposribk^to say exactly how many there are* 

Each egg-tube consists genrrnlly, if not always, of two membranes. 
The outer or muscular one is very evident in Tlymrnoptera, Geode> 
phngn, Diptera, and indeed in most insects, but in snme cases I could 
not di:itmguisli it. The inner membrane is deUcate and structureless. 
On its im^ side lies a layer of epithelial cdls> which hi most parti 
form a continuous layer ; hut in those insecia which have a group of 
vitelligenous cdls between each of the egg-genns^ they are at tbeas 
parts more sparingly distributed. 

These epithelial cells probably take an active part in tlio secretion 
of the yolk in all insects, an<l are tlte principal, if not tin onh organs 
which lorm Liic yolk in Orthopu-ra, PuIcj:, and the Libcihiiuia. 

Between each of the egg germs in Lepidoptera, Diptera, Hyme- 
noptera, Geodephaga, Hydradephaga, and Neuroptera (except the 
LiDellulina), is situated a group of huge cells. These were first 
noticed by Herold, who daicribed them as tings • Stein, however* 
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is no doubt comet in asserting tliat ihey are the aecreton of the 
yolk, and I therefore agree with Prof. Huxley in calling them Titeili- 

fenous cells. Hermann Meyer, who was followed in this respect by 
h. Allfin Tlinni«on, roii^idcrod them as aborted eggs, an opinion, 
however, which is quite uiir( ti ilile. A cursory examination of an 
egg-tube of any Lepidopterous or Hymeuopterous insect will sliow, 
tSat although the viteUigenous cells increase individually in size, as 
does die yoik-niasa, ^et that the latter constantly grows at the expense 
of the ft!nner*» which become gradually fewer m nnmber^ and ftnalty 
disappear altogether. 

Stein has observed, that in AciJhis guhahiff, in wlurh the yolk is 
brightly coloured, the %itelligenous cells are of the same hue. Prof. 
Huxley has observed in Aphis, and I have found in certiun Ileuii- 
ptera, as in Nepa for instance, a canal leading down from the termhial 
chamber into the egg-tube, and which ean be for no other purpose 
than to convey the ^olk-matter to the growing eggs. 

Finally, if, as Stem also remarks, we press the vitelligenous cells 
or nuclei out of ono of the egg-chanibcrs, we shall generally find 
some of them iu which the cell-wall is almost entirely absorbed, so 
that on the application of slight pressure the contents spread iu all 
directions. 

In its earliest stage^ however, the egg-cell cannot be distinguished 
ftom the TiteUtgenous cells* and at the upper part of the egg-tube of 
any Heteropteroos or Dipterous msect will be found cells which are 

nnthfT vitelligenous cells nor egg-cells, but which are appnroiifly 
capable, under certain circumatancej^ of becoming either the one or 
'the other. 

Dr. Carpenter has suggested to me that these vitelligenous cells 
are perhaps analogous to the ** yolk-segments'* of Purpura, and this 
Idea throws, I think, some light on the Tery lemarkabk phenomena 

presented by that genus. 

Tlie separation of the e^-germs from the vitelligenous organs is 
a condition found in many Worms, in some Crustaoea^ as for instance 
in Cyclop9, and probably in the Cirrhipedcs. 

Our knowledge of the modes of egg-i 'i m itiuu m the Insecta \& 
'perhaps hardly sufBdeut to enable us to g< ueralize upon it as yet 
with much confidence. As far, however, as we at present are aware, 
alternate groups of lai^ vitelligenous cells are mund in all Lepi- 
doptera, Diptera, Hymenoutera, Neuroptera (except Libellulina), 
Geodepliap^a, and Ilydradepuaga. The large vitelligenous cells are 
contained in a terminal cliamber in other Coleoptera, Hom(»ptora, and 
IleteroptLru, whilst apparently they are absent in Orthoptera, Libel- 
lulina, and PuUx, 

This curious subdivision of the Insecta is not exactly that which 
would be given by any other characters. It is, however, remarkable, 
that the mode of formation of Uie thorax would divide the Insecta 
into two groups very nearly equivalent to those just mentioned^ 
except as far as regards tlu- Geodephaga and Ilydradephacra, 

In fact, the CoUfojftcia, Orthoptrra, Drnnaptcra, and Liemiptcra 
* See Lacordairc, luiiod. a 1 Luiomoiogic, li. p. ^OG, 
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hare a very laige pmthom, while thia atgpient is soudl m tha L» 

(loptera, Diptera, Hymenoptera, and most Neuroptera. In wl 
Libelluliiia, however, it ia diatioet from (be rest of the thorax and 
considerably cUnelopeJ. 

In the Orthopterua, Libellulia, and the genus Pulex^ we find the 
simplest type of egg-formatiou which occurb among the Insecta, the 
large vitelligenaDa eella beiiig eatifdy absent* ana their teoton 
probably monopolised* uistead of beiiig onlj shared, bj thehiyw eC 
epithelial eells. 

The macula germinatlva, which h m fact the nucleus of the ger- 
minal vesicle, has in the Oxthopten^ as usual* the foim Qi a amaU 
round vesicle. 

In CEstrus the geruiinal vehicle cunt&inB beveral amaU vesicles, one 
of which grows mwh larger than the remainder, and heeoaes tfao 
mat^da gemunatiYa. 

In Pulex the germinal vesicals dsrk, and the nacula genniaatrnw 
which is very distinct in the young egg-germs, soon disappears. 

In the Coleoptern (except the Geodephncrn find Ilydradcphaern), 
the Homoptera, and the Ilemiptera, each egg-tube ends in a large 
terminal cliauiber, full uf round cells, eacli of which cuii apparently 
beeome either an egg-cell or a TiteUigeooiu cell. 

In iV<^ and some other fimns^ 1 found, as FtaH Hul^ fiiat 
discovered in Jphis, a doet 01 passage leading down from tM tcfw 
muial chamber to the egg-germs. In one specimen there were four 
distinct ducts, so that probably each eigg-germ has a separate yolk* 
duct. 

In Nepa there i^ a large lateral projection at the anterior cud oi 
esdi egg, aud It is always on the same side as the germmal Tesisles 
bat Uus latter varies mm side to side without any apparmt M^gi»- 
larity. 

In the common Earwig, the egg-tubes are short and numerous ; 
each consists of a large, lower chamber, which is more or less pear- 
shaped, and two or three other chnmbers, but slightly separated iVom 
one another, bent down on the lower chamber, aud go short aiid 
smsll as to resemhle Ter^ obaely the staUc to the pear. 

Each egg-germ in this insect consists of two parts — an egg-cell 
rout all ling the germinal reside and the yolk, and a Titeltigi^os 
cell. The vitelTigcnons cell has no distmct nucleus, and in the 
PTimll stalk-like part of the eg«j;-tuhe is doiihh^ the size of the egg-cell, 
which ni this ])eriod contains the gennmal vesicle, but not as yet 
any y ulk-uxulter. in this part of the egg-tube it sometimes appeared 
as if there were two Titelligenous cells to one egg-eeE. Jn the laias 
lower egg-germ this is never the ease. In this part of the ^-tube 
the vitdugenous cell is still larger than the egg-cell, which however 
grows larger, both absolutely and relatively, until it almost fiUs the 
egg-chaml)er. 

i^he yolk-ninss in the lower egg-germ consists of dark granules 
and oii-globuics surrounding tlie germinal vesicle, which generally 
contMos two or three minute edl-like vesicles. The contents of 
the vitelligenous cell are light brown, granular, and in part arranged 
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in mneirliat ejrlbdrical wtmeB, which Ne genmlW rather trans- 
nvaelv to ^e m4ube, and do not appear to am anj firm 
boundariea. At naat* I was never able to iMilake them, except alter 

applymg renircnt?, n^, for instnTire, acetic ncid, and then only some- 
times, and with diiiicultj. They then appeared to be somewhat 
dliptic in shape. 

Jbrum M. L^n Dufour's description, the orary in Labidura gi- 
pmiUm is enttielj mfike thai of ^OfjfMa. 

The en^fbrmation in Wwfiada is not the least remarkable pecu- 
liaritj of this extraordinary genus, and does not at all resemble that 

elf either the Coleoptera or the Orthoptern. 

T!>e Nenroptera (except the Lihrlliiliiin) offer the next step to- 
wardi^ the type wiuch prevails iu the Lepidoptera, Hymenoptera, and 
IHptera. 

In these four orders, and in the Geodephaga and Hydradephaea, 
aaeb egg-chamber oontamig, at its upper end, a group of Urge vitdJi- 
ganooi eeUsy whieh are generally few in number in the Neuroptera, 
rather more numerous in the Diptera, and still more 80 in the Geode- 
phaga, Hrdradephagn, and Hymenoptera. 

In all these six groups, except the Diptera, eac h t Lg-chamber is 
divided into two parts by a transverse constriction, which separates 
the Titelligenona eeUs from the germinal vesicle and the ydk sor- 
rmnding it. At ilrat^ the lower mvisioii of the egg-chamber ia quite 
small, biit it grows graduaOy larger at the expense of the upper 
part* 

Tn the "Piptera the e^fr-chamber i*s not divided into two pninllcr 
chambers, but has a rounded or oval f im, and contains a number of 
viteUigcnoua cells, the lowest of which becomes darker from the 
formation of grannlar yolk-matter, and thus forms the egs-cell. Its 
Dudeos becomes the germinal TsSide. The wall of we cgg-cell 
g i wlmJiy disappears, and the yolk-maM being enlarged by the yolk 
secreted by the vitelligenous cells, continues to increase unnl it 
OOCiiptes the whole eiri!:-ehnTnhcr. 

Between each egg-germ, in tiic Diptera, the epsr-tube becomes 
extremely narrow, which is not so much the case in other Insecta. 
It is remarkable that Pulex, which is in many respects nearly allied 
to the Diptera, should differ from them so greatly in the mode of cgg- 
fttfrnafion* 

Hie germinal veside in the CanMdae generally contains, besides 

the macula germinntiva, several small vesicles, which indeed are 
sometimes very iuhik rotis. In Cnrahvs rh>fareitSy the macula itself 
appeared to cou»ibt of many small oval niasses, and in one S))ecimen 
tiie macula appeared to have broken up, and the constituent bodies 
were floatiiig about loose in the germinal veddle. BVom these 
obs e rf ati ons, and from whi^ has been mentioned as occurring in 
Pif /ear, I am disposed to think that the first embryonic cells, at least 
in Insecta, appear in this manner. 

According to M. Leon Dufour, Chelonvs orultitor, one of the small 
Ichneumonida', paj^sesses no ovary nor eggn, but nierily four long 
tubes leading uito as many matrices, containing a great number of 
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liviog ein.bryoei» or perhaps nyinphB. I examined several specioietit» 
Undiound the fi nmlc tjcuerative organs quite in accordance with his 
descriptions nnd li;:;\irL'. They are, however, uudoubiedly true 
ovaries, though the thickueii« of the outer membrane gives them a 
deceptive appearance. If thfi egg-tubci iun ^rii.a«tod9r» egg-germs 
win M founa in thfim, m in the -carwpfmdpig organs ^ OtlUt 
JSymenopterous insect, and presendog^jiifiMd ii, tr«iDM|iNm«9M^^ 
tion, with the \ntelh'genous cells in the upper division. 

In the four matrices the eggs are cylindrical and ^mewhat curved, 
and under the action of water, one end of each swells up cousiderably. 
In this they preseut an approach .t()^ iQicp^. which attwu« its 
greatest devel(^meDt in Cvfstpi^ . . ■ ... 

The <iTa;i^ of (}<fCfUij[0fp$ritkm hm been rightly dgiw rftiJi hft 
^rof. Leydig aa tfmagldng of a l0qg.tn]be on eaclt side opening by 
a very shprt oviduct into the .^;^-canal. The whole surface of the 
fuhe is covered with eo:g- germs m all stages of development. The 
collateral glands arc very AmfUl.iB C^.iietii^erid^m, h»f. ,m WnU ^ 
▼eloped in C Per«c<8. ,. , , , ' - o 

. In its earliest stage, the egg-iSvUide isajsimpk pKoj^tioii 4het 
ovanan 

be seen to consist of a stnicturele^ giur membriuM^ k )ayer of 

epithe^aL apd ti^ j^loMgBppm.tfitl^it^.w^ 

walls. 

The walls of these cells soon disappear, and even the nndei arc 
otlcn scarcely distingui;>bable, but aoetic acid yrill generally make 
them more visible. Leuckart. baa > given a correct account of t\kimi 
bpdies. and indeedof tlift wHolafiooe^^j but Leydig appareiatly Jliii- 
took them for germinal vesicles. > 

. The epitbeliueelU Unefhei membrane constitutpjog the egg-follicle. 
As usual, they are columnar in the lower chamber and flattened and 
scattered in the upper. They contain a circular nucleus. The action 
of water causes them, and indeed the whole upper chamber, to svfell 
considerably. The columnar ^epithelial cells of the k>wer obamber 
contain generally small f^reeqiJi.glioMes, apj^areotly vMkpl iwtill 
the small oil-gbbules which inrm, so laige a pint of tba y»lk« wbiA 
is, I therafore 8nppo9e» in part seoraM.By ^em^ : 

The f^munal vesicle makes its appearance after the vitelligenous 
cells, and generally after the eag- follicle has lost its original pyriform 
^ape. It is about '0008 in diameter. The macula gecminativa is 
smglc, and somewhat granular in appearancCr 

The oQ-globulea make thieir appearaoM alioo^ tlia mm04im,m tiM 
germinal vesicle* and soon become the most oonqnenona parinf tlM 
^gg. They are at 6rst ver^ small, but in a mature erg Ilia laiger 
ones are as much as '00 10 ni diameter. Tlie oil-globnhS may often 
be seen with their sides much flattened by mutual pffeiMira^ and 
must therefore possess a somewhat compact pellicle. 

Very soon after tlie appearance of the hrst oil-glob olea^ the 
folUcIe loses its pear-shaped form, tha bastl part fyieU^ and ii mpttr 
rated from the apical part containing the nndd of the YMIigaOBM 
cells by a constriction. It now perfeotlj reMmbleB tha agf^hfonte 
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«0«Vf ordfaMiy Umtci, m consisting of sn upper chamber containing 
tilt vitelltgenous oella, and a lower chamber aevoted to the germiniu 

fesicle nrif} thf* volk. 

According; to M. LeydiLz-, the constTTrtion piradually disappears, 
ami the epre tuially o^.'cupiejs Uotii ehaiiibers , but liiis is incorrect, and 
M. Leuckart is right in asserting that the vitcUigenoua cells di»> 
appeaTi and fkmtwpptit dMnbef bcoonM atrophied* so that tii6 natim 
m liea ID tlie lower chandler unlf. This prooMS Sa exactly thai 
vtmob the MMdogy of other insects would lead us to expect. 

The p;nierfll cavity of the boHv of the frmale Coccus always eon- 
tains ail immense number of oval L,'rei'ii rells, apparently of a parfi<;itic 
nature. They are Trxnfu in length, and var\- in breadth, hut ou an 
ayerage are about j^^. Chccus Persicm contains a number ot :>iuiiiar 
MHeti wWeli Iwmeware cylndrieaL * Almoet always, iiantt^Kately 
after tbe-disappearanoeof thte yHelHgeneiia edb, two or thvce uaMei 
of ibeai oills may be fomA at the lower part of the upper chauber, 
and soon after in the esrg itself. It is difficult to understand why these 
cells should appear at so definite a period in the history of the egg- 
forniation. Prof. HuxU'> 1ms pointed out to me that l)r. V. Witticb 
has already desoribed a Cuni'erya found in ben's eges. It does nut, 
l oiw ww, eeeoi «leiip«kariiniee«n wodd have armed at matoritj, 
mi I Mk«e than the fmn»» tifCwxmM are the tfst whidi haye ey«r 
been known to exkt ill e|9i without impeding their deyelopment. 

The mature e^ contains nnmerous vitelline spherules, which are 
from to ttt/oh in dianu-ter, and offer eyerjr appearance of tme 
coils, except that they contain no nucleus. 

^ The mature egg is a light-green ovate mass, about -^^-^ in length 
and j^fo bi breadth, and poaaeMea apporently only one aiTebme. 
It mMUi t wdl-^Mtiied em%tyo before it kavea the ovary, ena l« 

hatched^ I beliei^ only a few hours after bebg laid. Aeoording to 
M. Leydig, the first trace of the embryo arises at the free or oephalie 
end, hnt mv ohaervatiotts have led me to the opposite conclusion. 

0. Persiect; ditiers trom C. hesperuium in being decidedly oviparous ; 
that is to say, the when deposited, do not contain an embry(^ 
and remain luider we moCeetioii of the moCher aome time befire 
being hatched. This di£fereiiee probab^ inakea them require n 
ilMMiger egg-shett, and aeeordiDgly we ind the collateral gUuida 
flNMre developed. In most respects, however, the egg-development 
is vervfiniilar if) these two species ; hut the egir- follicles are smaller aod 
neater ni C. Vensicit thuii m tiie torincr species, and the vitelligeuous 
cells are five or seven in number instead of three, spherical, and yery 
distinct. 

In Cy»it>4 MfffuknUif the ovar^ coittigta of a number of egg-tubes 
wfaieh Ml into a eommen ovidoet, and each of which oontaiiiB 
Uiirteen ejgga. 

Tliis spt-eies has in the last few years become very common in tlie 
South iTc-t of" KiiLcland, but as yet only females have been discovered. 

It is tan to assdine, therefore, that the eggs are agamic, or adopting 
Frot. lluxley'b name, pseudova. Nevertheless, there is absolutely 
nothing, so fiur aa onr knowledge at preient extends, to diatiiigniifi 
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the cgg-fonaifciwftoM that wbieboeoMtrnm 

insect. 

The mntare egg of Cynrps is indeed of a very ronmrknhlp sbnpe, 
as it consists of a long tube with a small swelling at one end, And a 
larger one at the other, in \Tliicli the yolk is situated. The larger 
eud occupies the usual place of the egg, hut as the tube elongates, 
111* fltttUar eod pmliet Hi wav up.tte fgg^tiibe» wUeh ch w^ gilef 
OQSiiderably ; AiKot finiUj, all the laree end! are at the lower end, and 
the amall onti al ike iq^ar end, at the afl^tabc^ wbidi ohrea thia 

ovary a curiong nppenmncc. Even after the ego: is fully fimMd, |^ 
atight pressure will bring the perniiiial vesicle into view. 

Many of the Lepidopteni luu e ])reseiited us \^nth cases of Parthe- 
ni>genesLB, and in these iustanct^ there i& uu reaaou to aupuoae that 
tikw fimaatifln of tlie eggs diffien htm the ninal type. The aame 
holda good m iSo/tfiitfiMnM 
htttead of the exception. 

In t)ie Hive-hee also, the early development of the ova and of the 
^eudova must apparently be identical, smee it would appear that in 
an imprcamated female, the ovarian product has already left ilie 
ovary betore it is decided whether it is to become an ovuqn or a 
ps^doTum, and whether it is to give birth to a aoala or to & toale. 

It \Bt thefefore, I think, profred that we maatnot Uxdc In theewiaB 
og for difTerences neccannljr d^nding on sexual influence, bal 
£at we shall find tbfiBi> if.aiijwl^eieb in ^ safase^oeot ategaa.pf fligg* 
development. 

Prof. Huxley and Leuckart have recently shown, that whereas the 
vitelligenoub cells are well developed in the oviparous Jphide*^ they 
are much leas apparent in the agamic or viviparona fimns ; so mnch 
ao indeed aa to niake these natnnJiats donht whether thef take any 
part in the secretion of the yolk. While waitine for the publication 
of Prof. Huxley's observations, I have paid but utde attention to the 
Aphides ; but it stniolc me as a curious coinridence, that, in Coccus 
also, while the vitt iliL^L iious* ceils are very distinct in the oviparous 
C. Per»ica, they arc much less apparent in the almost viviparous 
C. hesperidum. It wonid of course be highly nnphilosophical to 
draw any conchunon from four inatanoea $ bnt it will be eotiona if the 
same conn^stion between oviparity, and the presence of well-c^ 
veloped vitelligenons cells on the one hand, and viviparity, with kaa 
developed viteUigenooa cells on the other, la liMind to ptendl in other 
species. 

it has been generally stated that all species of Aphides are, in 
spring and sununer, self-fertile and viviparous, and become in autumn 
oviparoiuip while the eggs require impregnation* I oaimol^ however, 
hdp <iliii»fci»ig it j)robabie, that in cold and in monntainous regions^ 
where at any period of the year frosts ma^ occur, we shall find apeciea 
which are nlwAv^i oviparous (as indeed is said to be the case with 
Aphu Abieils) ; while in tropienl region?, whrre frost*? are iiitknown 
and leaves are less often deciduous, other h|>eneB may occur \shich 
are naturally viviparous all through the year, and whether or uot 
they hare nndeigone impregnation. 
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Uhmny L. Hoim. fiiq., ia the Obur* 

"Oa ft new species of Dkynofton (D. Murrayl) from near 
Coleflftm, Sooth Aiiica." By Prof. T. H. ttnzley, F.H.S.» Sec. 

O.8. 

For the original specimen from which Prof. Huxley first (in the 
spring of lust year) obtained evidence of the existence of this species, 
he yna iadtfhted to tfie Rev. H. M. White, of Andover. who snbee* 
qaently pot tiie wafStM hi cammunieatioii with flie dieoomer ot the 

fossil. Mr. J. A. Murmy ; and the latter gentleoMn havnig written 
to his father, resident in South A/nca, obtained for Prof. Huxley a 
large quantity of similar fossil remaiTis. One specimen in pnrtirnlHr, 
having been carefully chi«rl]ed out by Mr. Dew, aH'orded a complete 
skull of this peculiar oud preTiousiy unUescribed species of JMcy- 

The enthor deeeiibedthedlatinetivefcatiireB of thie akdllii deUil. 
Bkynodon Mmrmfi is diiitliigtitehed ftom ell the elmdf httown 

epecies by the following characters 

I. The plane of the upper anterior face of the nasal find prcmn^- 
illary bones \s mid, if produced, cut that of the upper face of the 
parietal at an unglc of about 90^. 

II. The supratcmporal fossse are much longer from within out- 
wards thmt m>m berore hadcwatdB» owSo^ pertly to llie ehartBees 
the parietal region. 

3. 'i'he alveoli of the tusks, the transmse section of which is cir- 
cular, conimenro immcdiar"h' nndcr the nasal a]>crture, and extend 
forwards and downwards parallel with the plane of the nasul and 
upper part of the premaxillary bones, and do not leave their sockcU 
nntO they have passed beyond the level of the posterior end of the 
symphysis of the lower Jaw. 

4. The nasal apertures are altogether hi fixmt of the orbits. 

5. The lenst^ of the upper jaw in front of the nasal apertures b 
certainly cfjunlto one-third, and probably to one-half, the whole lengtii 
of the skull, whicli i!s between G and 7 inches. 

6. The OS qnadratuni is about iiulf as long as the skull. 

llicsc peculiarities are regarded as sufficient to distinguish Dtey- 
iMhfoti Mmrajfi from ell others j and the author stated that he shoold 
reserve the description of many other anatomical features, which are 
probably more or less common to other Dieynodons* such as tiie 
bony «clc'rot!r. tlie bony interorbital septum nnd vomer, the e!in- 
racters of the humeni==, nf the ]>r!vi«, nnd of the ribs, for another 
paper, in which other Dicynodont rcmaius will be considered. 

March '23, 1859.— Prof. J. Phillips, President, in the Chair. 

I. "On some Amphibian and Reptilian Remaius from buuth 
Atnca and Austmlia." By Thomas H. Huxley, F.ll.S., Sec. G.S«» 
Prof, of Natural Hibtory, iiovtininient School oL iViiues. 

The author described ia the fiist place the temaiiis of a snaU 
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Labyrinthodont Amjihibian, which he proposed to call MicrophoUs 
Stowti. The fossil was discovered by Mr. Stow, and accompanied 
tlmt gentleman's paper " On some Fossils iroin South Africa," read 
before the Society on the 1 7 th of NoTember Ust, on wbich ooouioa 
Httiky expretieil the opiokm tliet it ytwMi provo to be ei» 
Amphibian, and probably a Labyiuitiiodont. 

It had been found im|)ossible to work out the back part of the 
skull, so as to exhibit the occipital condyles; but the characters of 
the few cranial bones which reiuaia, ui the teeth, and of the lower 
jaw. aiid the traces of a largely developed hyoidean apparatus, 
afibrded sufficiently convincing evidence of the affinities of Micro* 

The generic appellation k baaed on the ooeiineaee ol munenme 
miiiate polygonal bony scutes on the integument of the under aVF* 

face of the head ; in wliich character MicropholU has a remote re- 
semblance to Aychcfjusaunis. The scutes, however, are very dif* 
iiercDt in tlicir aspect fro in tliose of the last-named genus. 

Micropholui haa Uttie resemblance to any European Labyrintho* 
donts, except Metopias, and tbe ainguhr ao-caUed LabjfHatkodom 
Bucklandi," from the Triaa of Warvickihtieii to the pecnliaritien 
o£ whwh the author aUuded, proposing to consider it aa the ^pe of 
nnew genus, which might be termed *' Dnsijceps." 

On the other hand, there are two southern forms of Labyrintho- 
dout, wliich exhibit many similarities to MicrophoUs. These arc 
the Jdradiyops laiictsps of IVof. Owen, fruiu. Central Xudia, unxi a 
new fonn amed to Anchyopi, but diattnet from it, from Anatnlia^ 
Thia laat- waa deacribed, and named Jfartribyt niialwltf> 

The author stated that he was not prepared to draw any very 
decided conclusion, as to the age of the Karoo- or Dicynodon-beds, 
from the fact of tlie occurrence of Labyrinthodont Amphibia in 
them, ina&uiuch as the L;L!)ynnthodonts raiis^e from the Lower Liaa 
to the Carbouiferoub lurmaLiuu inclusive ; aud Mtcrophoiu in unlike 
awrof the Labyiinthodonta whose precise age ia knnwn* 

like fragmentary remaina of a young reptile, wbicli were found 
aasociated with MicrophoU$» were atated by Prof. Huxley to be 
undoubtedly those of a Dicynodon. Of this, however, and of a 
email Dicynodont skull torn the «a|ne bcalil^^ikepioDdaed toapenk 

on a future occajriun. 

The second part ol the paper consisted of a description of the 
atnotme of tke cmikiBm* of the acieiDtie ring, of n fragmentary 
aaoram* and el the homerua of the new speoiea e# 2XtfS$iim (B. 
Mwrayi) from near Colesherg, which was chsracterisodat a|nevioaa 
meeting of the Society (February 23). Particular attention was 
directed to the unusually complete ossification of the cranio- facial 
axis*, and to tlie striking resemblance in the structure of the honv 
walls of the oiiaetory apparatus to that which ohtuins in l^ird:^. 
Fraf* Hnd^f hi c une in aio n, ^'ve a a het c h <rf the general proportions 
of the JMcymodw, an iir aa the evidence aa yet ohCafand aHowa a 
judgaaanl to be Ibmied, and particuhurly allu<!bd to the esiatence of 
a long aeriea of caudal vertabm, Speaimena of the foaiU wood 
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found u-ith the remains of J). Murray i Imd been 8ul>iiutted U) Dr* 
Uuuker, and declared by him to be couiferoua. 

2. " On Rhamphorhynchus Bucklandi^ a Ptcrosaurian from the 
Stnnr«fie!d ?]nte. ' By Thomas H. Huxlcy, F.R.Sv, 800,0.6^ ftof. 
of Natural History, (iovemmcnt School of Mines. 

TTie author based his account of this Pterosauriari upon a fine 
fragment of a lower jaw, discovered by the Earl of Ducie in the 
4|[iitinfe8 of' Sttrtdftiiy Msf CMppiitt NortDii,^on s cofsccnd bone 
ftm the Stonesfidd il&te, fai the colecdon of the Museam ctf Prac* 
deal Geolo^, — on a large fltgm e ul of « lower jaw in the Mn- 
pciim of the Society, nnd n very fine specimen of a !f>\vcr jaw in the 
Museum of the (dllciro of Surgeons. I he agrri]>tion of the cora- 
coid to the same species as that to which the jaws belong wai^ ad- 
mitted to be hypothetical ; but their proportions agree sutlicicntly 
wsH to give probabiHt|r to 13^ nippoflitioD. Fttftiiennore, Die eutholr 
did not wKpptm it to be Abaohitdy demonstrable llitt tlie ja»e and 
eoraeoSd m queaCioii, tupposing them to be of one ^peeiei, 'were of 
fh^ •'nme species as tho^c Ptero«^mTrinn reTnnin? discovered by Dr. 
Buckland in the Stonestield slate many yenr^ an^o. and (though never 
described) named after him Ptrrodactylvs Hucklandi , but. as a spe- 
cific name unaccompanied by a description is of no autliority, and as 

tbere'lk no e vMenee of the eschfeeiiee of lirore'lli^ one species of 
PteiiMUkQifan in tlio Stoneifield iSatei It eeenied tliAt die adoptioii of 
the {specific nnnie JMUMI wcmld fa««e the leint ttttdencf to ereafte 

confusion. 

These remain? prove that the Stonesfield Ptcrosaurian belonged 
to the genus Uhumphorhynrhts of Von Meyer, and that it had nearly 
twice the size of the liassic Dimorphudon macronys. The mandible 
of B, BmMmM fi temulkMt Ibr Hn stootness and the depth of its 
lenl towttds tbe eymphyti*. which if abort and ptodnceil into a 
stout, curfed, median, edentnlons rostrum. * The teeth an ttmilar 
in form, flattened and sharp^pointed, distinct, and not more than 
sc%'cn in number on each side: the Inst tooth is situated rather 
behind the junction of the middle with the popterior third of the 
jaw. llie author took occasion to refer incidcntaiiy to some unde- 
aoiibed pecoliaritiea m tbe structure of the conioind of Dimorphodon 

3. " On a Fossil Bird and a Fossil Cetacean from New Zealand." 
By i homas H. Huxiey, F.ii.b., Sec. G.b., Prof, of Natural History, 
GovenmNBt Sobool of Mlaea, 

Theie feoMoie were, tbe ngbt tamo-metatanal bone of a member 
of the Penguin family, allied to JS fa < ^ie , but indicating a bird of 
much larger size than any living species of that genus, larger indeed 
than even the Inr^-est Aptenodytcs, and to which the name of Pal/e- 
udj/pit's antarcticus was given, — and tbe left humerus of a small ceta- 
cean, more nearly resembling that of the common i^orpoise than that 
of any other member of the order (Mieac, BaUnopt&ra, Monodon, 
De^^dmm, Orea, Hyperoodn) with whiob the anther Imd been aUe 
to compare it. Neverthelem» a» there are very marked ifttfxtaeea 
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between the fossil humerus and that of Phocaaut Piol. Huxley 
named the speeiee PhoemMptk MmdM, Mr. W. Maatell. F.O.S.» 
to whom tlie author was indebted for the opporttmity of ftramlning 

these botu . , stated that the beds whence dicj were obtained were 
certainly of Tertiary age, and of much earlier date tlian the epoch 
of the Dinomis, which he considered to have been contemporaneous 
with man. The Paiaudyj^tes was from an older bed than the 
Pkocmnojisis, 

Fh>f. Hiuley drew attention to liie remaAaUe ftet lliat a gcniia 
to closely allied to the Pengnfns which now inhidiit New Zedand, 
and are entirely confined to the Southern Hemisphere, should have 
existed at so remote an epoch in the same locality. 

4* "On the Dermal Armour of Crocodilua HastimffauB." By 
Thomas H. Huxley, P.R.8., See. O.8., Firof. of Nataial Hislnty^ 
Cbvemment School of Mines. 

The author, after briefly mentioning the very complete amoBr ot 

articulatcrl dnr^nl nnd ventral scute? which he hnd recently discovered 
("and described bch^re tl'.r Tanntean Society) in two of the three 
living L*;!^ n( ra of AUigatorula', viz. Caimnn and Jacare, ahoW inX that 
similar i^cutes are found associated with the remains of CrocodUm 
Btt&Hngriee, a very fine skull and some aontas of whkli veptik, faam 
Hordwell, kindly lent to IW« Hnxley hy Mr. 8. Laingv F.GJB«, 
were exhibited. With respect to the suggestion of Prof. Owen, 
that the Alligator Hantoniniais might pos-sihly be a variety dF Croco- 
dilus Hastingsice, the author stated that lie had obscrMd in several 
specimens of the recent Crocodilus paiusiris, wliii h by its sti aiirbt 
premaxillo-raaxillary suture and tlie general form ot its skull muj^t 
nearly approaches C,Nmtmg9ia» a tendency to asimme fht Alligatoc 
chanieter of a pit, instead of a gioove, for Obe reeepdini of tke qmb* 
dihular eamne. Sometimes there is a ^ on one side and a groove 
on the other, and sometimes incomplete pits on both Fides in this 
Crocodile. Crocodilus Hastingsicc still more nearly approaches the 
Airujatorida? in the number of its teeth uihI in the chanu;ters ot the 
dermal armour now described ; so that the probability ol its occa- 
sionally assuming the Alligatorian dental pits on both sides is gMsily 
increased. 



MISCBLlANEOUa 

On the Difficulty of defining the Speeiet cfMMitem, 
By Dr. J. E. Gray, P.il.8. ftc 

In a former notice, I showed two instances where two specimens 
of European terrestrial MoDusca, which so greatly resemble one an- 
other as in endi case to be regarded by most recent anthers as only 
slight varieties of the same species, proved^ by the examination ii 
their teeth, to be very distinct species — lo distinct that they must 
have very different habits and manners. 
The paper by Mr. Hancock on the organization of the Bracbiopoda, 
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just publiihfid ill the ' PhilosopUical Transactions/ affords two in- 
fttncM of ft liiiiflar ehai!ioter» whcfe vheUs of yerj mudi the tame 
external appearance— ^ much 90 thai he regarded them as varictiea 
of the same ipedes — proved to contain animals of ft very differttift 

orirauixation, showinp tbnt they wore the shells of Tcry distinct spe- 
cies of Mollusca, — as, tor example, Lmgula Anatina (t. 61) and J,in- 
yuia uj^i/ujs (t. 6G), and the two shells which be ciesenbes as U aid- 
kehUa australis (t. 52. f. 1) and TF. australis, var. (t. i>2, f. 3^. 

These examples, showug that the animals, which are Tery alike in 
external appearance;, and even hftving the same shell, are distinct 
when their internal structure is anatomically exaniined,-<»aiid that 
shells, which are so much alike that they would only be regarded as 
varicfies of the same kind, have nnimah \x\t\\ very different orp;anic 
charactt is when they art uiore iuiuultly eompared, — should, I tliiuk, 
make us much more careful than we have been iii decidiue whal are 
and what are not distinct species^ from die comparison of the slu^ 
slone, and emomlly wheie we have only foinl spedmens in a more 
or leiB nnperrect state to compare with recent ones, orvicever^d. 

It is for this reason that T have been disuiclined to regard the 
species of CrepidnJn, found in so many and such distant stRtinnf, ns 
the same species, thougii they may have the same external form, ajid 
may uticr the same varieties when found under similar circumstances, 
as on flie outside or inside of shdls, or wbsn dnstsvsd on eacli 
other. 

I am for the same re8S(m inclined to doubt whether the pdjpidoms 

of different Zoophytes or Polyzoa really belong to the same species 
of animnl, though no external difTerenre rnn ]>e discovered between 
the poly pidoms of specimens brouglit trom very different and distant 
stations. If this be the case with living species, which are sent to 
us in a comparatively perfect state, how much more reason finr Oftution 
when we are comparing foanl with neeat specimens^ of fiwiil specie 
mens with each other 1 

SsxkftTft a BysMf»-^ptmisr. By F. H. Yfwm» £sf. 

On the 14th of April, I placed a fhllHnsed specimen of Saxtema 
rupota in my tank, where it remained for more than a fortnight, 

lying helplessly on its back, but evidently healthy, and during the 
latter part of the time having the foot pretty constantly protruded. 
I then made a rude hole in a pleoe of old wood, and placed the»S'axt- 
cava in it, with the ventral siiitfiee dovvnwarda, in the hope that it 
mi^ht excavate a more suitable dwelling for itself, lu the course of 
the following week, I ezammed it and removed it from the cavity* 
bnt saw nouing of consequence. Two days later, however, thonm 
the creatnre did not seem to have burrowed any further into we 
wood, it was firmly fixed in its burrow, though huic, did not appear. 
On the 12th of May I cut away the wood very carefully froTn the 
under side as far as the point of attachment, and foun(i, as I sus- 
pected, that the Scuncava had Jixed iise^ by a true byasus to the 
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wood. The bjssas consisted of not more dun half-^-doten threads, 

but bore a tolerable stnin without breaking. T have not broken the 
byssus ; the tlircads nre pretty close together n\ the point of attach- 
ment, v<-]uvh is pi rlifips two linef in width, and not spread over a 
wide base, as ii> often tlie case with the Mussel. I bayc returned the 
animal to the tank^ in the hope that it may either shoittn iUfi'di^ 
Of adapt its position to itft altered ctrciinistanees* 

Leeds, May Idth, 1859. 

Fertile Hybrids of two epeciei of Immth. 
By M. GiytBitr4tf6iiBTti.t.B. 

Last year I succeeded in gcttuig some females of Bombyx Cynthia 
fecundated by males of Bomhyx Arrindia, and rice vered | and the 
eggs kid by them produced caterpiUan. These eaterpillart, rested 
last autumn, have shown Dearly all the characters of Bambys 
Cynthia, which is the wilder and more rigorous of the two s)>ecies. 
Their cocoonfli, filthoun:h rfsenihlinp; n little those of Bomhyx Arrindia 
by their deeper colour, conducted themselves in the same mann^-r as 
those of Bmnbyx Cynthia \ that is to say, heuig kept in a similar tem- 
perature, the moths did not come out in the winter, as those df B^mnbyx 
JrrhidimticmltMniiijdo* However* th^intlveiioecf this lattefsfMcdhBa 
has been ftlt from this first generation ; for, having placed simif 
hybrid cocoons in the reptile- room of the Museum, where the tem- 
perature h never below I'.f Centigrade, the moths came owt nt the 
end of March, whilst those nf Bomhyx Cynthia proper, wliioli I had 
placed by their side for coni|)ari.son, have not stirred yet. Tlie moths 
produced by this iu bhdation show on the whole, as their caterpillars 
lurve done, more or the dimeter B. OyntkkkXhMM of JEK. JrHtidSm^ 
They are larger $ their abdomen b brown, with white tufts, — ^not whR^ 
as in Arrindia ; the band across their wings is edged with rasy 
atoms instead of whitish-grey, as in B. Arrindia : howrver, they re- 
si'oible this species inasmuch as their wings are of a browner and 
deeper t ohjiir than those of Cynthia. The species which pre- 
dominates phvsicaUy is B, Cynthia : but morally, so to speak, the 
influence of the other species has been more stronaiy ftit % §oit the 
hybrids of the two categories give caterniltars which, altlmngjh re* 
sembling those of B. Cynthia, are less wild or more domestic^ which 
as??iniilnte8 them to the caterpillars of B. Arrindia. These hybrids 
take Iroin /?. Arrindia the faculty of leaving their cocoons eisrlier, 
without, however, continually coming out cYurinS! winter; and it 
is worthy oi note that tiic hybrids obtained from the female B, 
OpMa and male B. JrrkuKm have come out a few days eailicr 
than the opposite hybrids. 

I niay add that these hybrids are polyphagous, as nearly all the 
Botnbyces ore ; for they may be fed with teazel-leave^ as well as the 
ordinary silk wonn<^, which have been fed at all times with lettuce, 
Hcorzonera, goat's-beard, bnid-weed, elm, rose- trc^ and priret-leavC8» 
&c. — Comptet Ilendus, April 11, 18^9. # 
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Ou Llie Hiachuelo, which empties into the Parana nine miles 
btlow Corrientei^ I was fortunate in obtaining some rare birds, and 
in aeeioff— what alone would have repaid for a longer journey — ^the 
fneen of the Nyn^k^acea upon its native waters. Exten<;ive shal< 
WW lagoons — pure and limpid — were gonimeil with islands of tlic 
Victoria regia or * Mais del Agua' (corn of tlic \vat( r), as it is called 
in the country ; for it is not only the queen of the tiorol tribe;?, but 
ministers to the necessities of man. Its seeds, which are about the 
size of a large buck-shot, consist of a thin fMX •oelosing a white 
mealj substance. Thejr are gathered by the Corrientinos, and 
DOUnded into meal, from which they make excellent and nutritious 
oiead. — Page's ' Ln Platan tht Argentine Confederation, and Para- 
guay: New York, 1859. 

On the CoOing of TendriU, By Prrf. AsA Qrat. 

As much as twenty years ago, ISIohi suggested that the cuiling ul 
tendrils "resulted fromau tm/a6t^'/y excited by contact/' In KSfiU 
he renarked that this view has had no particular approval to boast of, 
•yet that nothing better has been ]MHt in its place. And iu another 
|>aragraph of his adnurn])le little treatise on the Vegetable Cell 
contributed to Wagner's Cyclopaidia of Physi(>logy) he briefly says, 
*' In my opinion, a dull irritability exists iu the stems of twining 
plants and iu tendrils.** In other words, he suggests that the jdiae- 
uomenou is of the same nature, and own^ the same cause (whatevef 
that may be) as the closing of thfi Icaves.of tha tositive-phmt 4 
the toosh, and a vaiiei^ of sivdlar movemeata obaefved in plants. 
The ebiect olthifl note ia to tenmA, that the eeireotncai «f this view 
may be readily demonstrated. 

For the tendrils in severnl common plants will coil np more or less 
promptly after beiiig touched, or brought with a slight force into 
contact with a foreigu body, and iu some plants tlie moveuient oi 
ooiliuff is rapid eaouffh to be directly seen by Uie eye ; indeed, u 
•onsi&iably ouiekcr &ya ia needfol for being visible* And* to cena- 
plete the parallel, as the leavea of the Sensitive-plant, and the likfl^ 
after clsenip by irritation, resume atYer a while their onlinary ex^ 
panded position, so the ttMidrils, in two species of the Cnnirfjt faceup, 
or Squash family, experimented upon, after coiling in conscqtienre 
of a touch, will uncoil into a straij;ht position in the course of an 
hour ; then they will coil up at u second touch, often more quickly 
thao befofc ; and this mj be repeated three or fiaur times in the 
course of six or seven hours. 

My cursory observations have been principal^ made upon the 
Bur-Cucumber (•S'fVyoj angulatus). To see the movement well, full- 
grown and outstretched tendrils, which have not reached any support^ 
should be selected, and a u:uni day: 77° Fahr. is hi^h enouo;h. 

A tendril which was straight, except a slight hook at the tip, on 
being gently touched once or twice with a piece of wood on the upper 

Aim, if Mag, N, HiU, Ser. 8. Vol, iii. ' 83 
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side, coiled at the end into 2^>3 turns within a minute and a half. 
The motioik began after an hrtem! of sevml seootids ; aad lialf 
of the coflins was qtnck enough to be very ifisttncl^ ae^. ' Afiae a 
IHtle more uian an honr bad elapsed, it was found to be An^'ht 

again. The contact was repeated, timing the result by the sccond- 
hnud of a watch. The coihng began witnin four sccondtJ, and made 
one circle and a quarter in about rour po( onds. It had srraightened 

r'a in an hour and five minutes (perhaps sooner, but it was then 
rred] and it coiled tibe third time on beiiu; touched rather 
ItmAj, hot not so tpSclAy as before, tk. 1^ toms & half a tafnnte. 
t bate indications of the same morement in the ten^b of the grape- 
Tine ; but a favourable day has not occurred for the experiment since 
my attention wh<? accidentally directed to the subject. I hare reason 
to think that the movement is caused by a contraction of the cells 
on the concave side of the coil, but I have not had an opportunity 
for making a decisive experiment. — Proceedings of the American 
Academy of ArU and Seienee$, vol. iv. p. 98, Aug. 1856. 



Qn tki BaHt9 ^the Scythcopa Noyee HoUandiffi. 
BgF GaoBOB Bshnbtt, Esq. la a Letter to- J. Gould*- F.B.S. &c 

** I send you a few notes on the Scyihropt Nov(t JloUandiw, or 

Hornbill Cuckoo of the Colotrists» wmeh, perhaps, ydit may MA 
worth bringing under the notice of the Zoological floeietjr. 

"A few years since, a fine female specimen was shot in the Bota- 
nical Garden at Sydney ; and from the notes I took at the time I find 

that the peculiarity of its mode of flight induced me to niiftake it for 
a Hawk ; for it wheeled about, occasionally hovered very liiirli in the 
air, and then gradually descending, continued ita flieht close tu the 
tops of the lofty JBucalypti, Catuarince, and other nirge trees, as if 
for the purpose of capturing insects, more espeeiailjthe Teti^aiUa 
or Locust, which at that season of the year ^Jammyy were Tcflj 
numerous. It also whirled round the trees m circles and ftum 
branch to branch, apparently to capture the Tettigonias and other 
insects during tin ir flisrht ; and I further observed that it often 
darted down and took its prey among the foliage mid on the 
trunks of the large Eucaly^tiy occasionally making a screaming 
noiK and hovering widi its win^ expanded to the utmost, at a dmrt 
distance abore the trees, precisely as a hawk does. After making 
these various evolutions and securing its morning meal, it quiedy 
perched itself nn the very lofty branch where it was shot. On 
exaniinin2: the stomach, it was found to rnntain Gold Beetles f.fno- 
plognof httfi) fuid Tettigonicp in great numbers. A young specimen 
formerly in the possession of Mr. Wall, the Curator of the Austra- 
lian Mnsenm, sikI now in the welKananged KtA extcmlve aviarv of 
Mr. Alfred Denison at Government House, Sydner, in exc^nent 
health after tecovermg from a broken wing and brokeU lee.' 

"I observe you mention in your * Birds of Australia' that a spe- 
cimen was presented to you by Lady Dowhng, being one of two 
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tektn fton the bfinelioCft tiee idiile being ftd bjlwdi lol of their 

own species,— >an importaut fact» Mflhowiug tbe paruiUc \mh\ls of the 
bird. Now as tlie Scytbrope is- regarded as a member of the Cucu- 
lida, anything wliicli tends to confirm the propriety of placing it in 
that grou|) must be considered of great interest ; 1 have mueh plea- 
sure, tlieret'orc, in telling you that when the young Scythrops was in- 
troduced ittto Mr. Denk>ou*s aviary it was placed in a cgmpartincnt 
tfntAf pocopitd b^ a Dacelo gigantea^ aod> doubtleea feeliiigbungry 
aA«r iti joiiruey* immediately opened its mouth to be fed x and iM 
wants were jeMl4]rattcmled to by the DacelOfmhQ with great kiudnew 
took a piece of meat, and after sutHeieutly preparing it by beating it 
about until it was in a tender and pappy state, placed it carefully iu 
the gaping mouth of the youuf; Sct/t/uopi: ; this feeding-process 
continued until the bird was capable ut' attending to its own wauts. 
whidiU now doe^ feeding iu company with the Ihc^ in the .iisom 
manner* "^hen 1 law U in Uie monnng it was perched upon tJM 
most elevated resting -place in the aviary, occasionally raising itself, 
flapping its wings, and then quietly settling down again after tbe 
manner of Hawks in confinement, and presenting much the appear- 
ance of a member of that tribe of birds. It comes down for food 
every morning, and immediately returns to its elevated perch. 
Judging from what I saw of this specimen, I should imagine that the 
bird mieht be verj readily tamed and wonld hear confinement verj 
welL In tbe young state the bird is destitute of the scarlet orbiCa 
80 eonqiiciuras in t& adult*' *-*/Voe. Zool, Soe, Not* 9p i85tf* 



Oh a Nemataid Worm liring parasUically in tht S§0 LimaK 

gnseos. By A. BARTHiLsmr. 

Tbe author has found numerous speeimens of a small Nematmd 
worm in the C|ggS of himax yriaexu — sometimes one, sometimes Uirea 

or four in an egg. In the earlier stages their development appears 
to correspond with that of the embryo of the Slug; tlicy excrute 
pretty lively movements, and usually keep at a certain distance from 
the embryo of the moUusk. One was seen attached to the vesicle 
by which* the hesd of the future mollusk is surmounted. At last the 
worms destroy the embiyo^ when the walls of the egg become flat- 
tened, and the enclosed worms are found arriyed at their maximum 
of development : they are very transparent, and allow their struc- 
ture to be easly traced by simi)re microscopic examination. It differs 
so much from known ty[)es, that the author regards it as forming a 
new genus, AscaroideB, the species being A. LimacU* 

The worm is present in the egg at the moment of its deposition ; 
and tbe examination of the slugs whose eggs were infested showed 
' Uie worms in the intestine and oraries, still filled with vitelline gra- 
• nule^ and always accompanied by a very small monadiforni Infuso- 
rium. The little worms arc thus introduced into the eggs of the 
slug while these are still in course of formation.— >Coib^^m Jlendus, 
24lh January 18^9, p. 2S0, 
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